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No costly extra cubicles needed! Ring buses are built 
into standard units of Allis-Chalmers Metal-Clad Switchgear. 
This economy, together with their other advantages, makes 
ring bus schemes more attractive than ever, 


Important Advantages 
First, there’s the flexibility of a ring bus as shown in the 
single line diagram above. For example, one breaker func- 
tions as both a feeder breaker and a bus tie breaker, and it is 
possible to feed each circuit from either of two breakers. In 
addition, a ring bus provides continuous service while a cir- 
cuit breaker is taken out for routine maintenance, 
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While these advantages can be enjoyed with other circuit 
arrangements, additional equipment is usually required and 
it becomes too expensive, As a result, ring bus schemes are 
often overlooked, But with Allis-Chalmers switchgear a ring 
bus scheme is simple. The only change from standard con- 
struction is the diagonal bus from the front of one unit to 
the rear of the adjacent unit. 

It’s time you enjoy the flexibility of a ring bus with Allis. 
Chalmers switchgear — without the usual high cost, 

Talk it over with an A-C engineer, Call your nearby A-C 


district office, or write Allis-Chalmers, Milwaukee 1, Wis. 
A-4001 
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OMMUNICATIONS, too, have their ‘‘pipelines”... huge 
bundles of underground wires welding the continent into 

one listening, looking, talking community of interest. And the 
lead sheathes that cover these vital lines, like other buried 


metals, are subject to damage by corrosion. 


To prevent this damage and to insure dependable, low-cost 
service, leading communications organizations have thousands 
of miles of buried cable under cathodic protection... using 
“National” Graphite Ground Anodes in impressed current 
systems. Result of a continuing program since 1927, these 
“National” Anode installations may be found in virtually every 
one of the States. 


SOME OF THESE JOBS ARE TWENTY YEARS OLD 
AND STILL GOING STRONG! 


If you have a corrosion problem in buried or submerged struc- 
ture, don’t go on paying toll to the destructive forces of nature. 
Learn the most economical method of control by consulting 
one of the many firms specializing in cathodic protection. 


Write for Catalog Section S-6510 and... 
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‘Incoming President. 


HIGHLIGHTS........ 


The election of 
Elgin B. Robertson of Dallas, pliexeemras 
President of the Institute for 1953-54 was 
announced at the Annual Meeting of the 
AIEE on June 15. Mr. Robertson, who 
succeeds D. A. Quarles, is president of 
Elgin B. Robertson, Inc. Prior to his 
election to the Institute presidency, he had 
been a Director of the AIEE. 


Summer General Meeting Held. A new 
attendance record for AIEE Summer Gen- 
eral Meetings was set when the Institute 
convened in Atlantic City, N. J., in June. 
Featured at the meeting were 55 technical 
sessions in addition to the many opportuni- 
ties for recreation afforded by the famed 
seaside resort (pages 772-16). Also during 
the meeting, an all-day Section Delegates’ 
Conference was held which covered such 
topics as registration of engineers, the Stu- 
dent Branches, Section organization and 
management, and the work of the Board of 
Examiners (pages 708-12). 


Coming Meetings. The next General 
meeting of the Institute will be held Sep- 
tember 1—4, when the Pacific General Meet- 
ing takes place in Vancouver, British 
Columbia, Canada. The tentative techni- 
cal program and a brief outline of the social 
activities planned are included in this issue 
(pages 705-07). Other meetings scheduled 
during the next few months include the 
Middle Eastern District Meeting in 
Charleston, W. Va., (page 778), the 
Aircraft Electric Equipment Conference in 
Seattle, Wash., (page 778), and the Fall 
General Meeting in Kansas City, Mo., in 
November (page 777). 


Board of Directors’ Report. ‘The 69th 
annual report of the AIEE Board of Direc- 
tors covering the fiscal year ending April 
30, 1953, is included in full in this issue. 
It contains brief summaries of the activities 
of the Institute and its committees during 
the year, as well as of the activities par- 
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ticipated in jointly with other organiza- 
tions. It also presents the accountants’ 
statements showing the financial condition 
of the Institute at the close of the fiscal 
year (pages 7271-56). 


Progress and Problems. In his final 
address as President of the Institute, Mr. 
Quarles evaluates some of the more 
important accomplishments during the 
past several years, and during his own 
administrative year in particular. He 
points out the problems brought about by 
the growth in technical activities, the 
decrease in Student membership, and the 
increasing need for professional unity. 
The address was presented during the 
recent Summer General Meeting in 
Atlantic City (pages 667-9). 


The Spirit of Discovery: An Apprecia- 
tion of the Work of Marconi. Major 
E. H. Armstrong brings to attention the 
real exploratory work that Marconi did, 
especially in the field of radio short waves 
and microwaves, and shows that this great 
Italian Nobel prize winner maintained an 
open mind in the gathering of experimental 
facts (pages 670-6), 


Present Feasibility of a Nuclear Power 
Plant. Within the past year and a half 
it has been shown twice that it is possible 
to produce electric power utilizing the 
heat developed in a nuclear power plant. 
The design of a suitable nuclear reactor 
feasible from engineering and economic 
viewpoints is described (pages 678-83). 


The Hissing Arc and Radio-Frequency 
Self-Generated Oscillations in the D-C 
Carbon Arc. This experimentation 
showed that an abrupt drop in voltage 
occurred when the carbon arc begins to 
hiss in air, nitrogen, oxygen, and hydrogen, 
but not in inert gases or gases such as 
carbon dioxide. It seems to be caused 
by a change of mechanism for supplying 
positive ions at the anode in the former 
group, while in the latter group no prod- 
ucts are formed with lower ionization 
potentials than those already existing in 
the arc. In addition, with metallic 
electrodes there is no voltage drop as the 
ionization potential of the metal is lower 
than that of the product formed (pages 
683-6). 


Methods of Magnetic Amplifier Analysis. 
A preliminary orientation in the basic 
ways of thinking and their gradual de- 
velopment are presented. The many 
published analyses of magnetic amplifiers 
have been reduced to fewer basic groups 
differentiated by the kind of approach 
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The bimonthly publications, Communica- 
tion and Electronics, Applications and Industry, 
and Power Apparatus and Systems, contain 
the formally reviewed and approved 
numbered papers (exclusive of ACO’s) 
presented at General and District meet- 
ings. The publications are on an annual 
subscription basis. In consideration of pay- 
ment of dues, members (exclusive of Stu- 
dent members) may receive one of the 
three publications; additional publications 
are offered to members at an annual sub- 
scription price of $2.50 each. The publica- 
tions also are available to Student mem- 
bers at the annual subscription rate of 
$2.50 each. Nonmembers may subscribe 
on an advance annual subscription basis of 
$5.00 each (plus 50 cents for foreign postage 
payable in advance in New York ex- 


change). Single copies, when available, 
are $1.00 each. Discounts are allowed to 
libraries, publishers, and _ subscription 
agencies. 


selected to overcome the difficulties of 
nonlinear problems which escape unified 
treatment. Progress continues and is 
reflected in the most recent publications 
in this field (pages 690-4). 


Motor Overload Protection for Domestic 
Appliances. Underwriters’ Laboratories, 
Inc., classifies those domestic appliances 
where a potential hazard is likely to exist. 
Such a hazard is considered as resulting 
from the starting condition of a motor or 
severe overload condition if existing for an 
appreciable time. Then tests are made to 
ensure that adequate safeguards against 
these hazards are provided in the motor or 
within the appliance itself (pages 694-6). 


Axle-Driven Alternator-Rectifier System 
for Caboose Power Supply. As there long 
has been a need for a dependable power 
supply for railway cabooses, the new sys- 
tem described here should prove of great 
value. It offers in addition to reliability, 
simplicity, low initial and maintenance 
costs, light weight, small size, and tre- 
mendous speed range and _ versatility 
(pages 699-703). 


Membership in the American 


Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. 


Complete in- 
formation as to the membership 
grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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designed to carry any load 
...to fit any terrain! 


AMERICAN BRIDGE steel towers carry many thousands of circu 
miles of transmission lines across this great land. Scaling the heights: 
rugged mountains; through marshy lowlands, traversing every ca 
ceivable kind of terrain, these steel transmission towers are helpii 
make America’s great power distribution system the world’s best. 

American Bridge towers are made to order for every type of trai 
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service under the severest climatic conditions. 

Incorporating special design features such as steel grillage ear 
anchors and variable leg extensions, American Bridge towers ma 
possible important savings in time, labor, and material costs. 

The technical knowledge and experience American Bridge has : 
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FELLOW ATIEE 


HIS ANNUAL meet- 
Ol se anticipates the close 

in July of our 1952-53 
administrative year. To bor- 
row collegiate terminology, it 
is the time for final examina- 
tions to test our progress 
and accomplishments and for 
commencement sentiments emphasizing the problems and 
challenges of the future. 

As I look at the work of the organization in the past 
year I am inclined to feel that it should be excused from 
final examinations and given ‘‘A”’ for accomplishment on 
its record. 

Let us look at some of the highlights of this record over 
the past several years. In all areas it is impressive. In 
the 8 years since World War II the Institute has gained 
more members than in the whole prior 60 years of its 
history. It now stands well over 45,000 and in each of the 
past 5 years the membership applications have ranged 
from 4,000 to 6,500, depending largely on fluctuation in 
student enrollment in the engineering colleges. During 
this period about half of our new applications for member- 
ship have come from students. From a peak of about 
80,000, electrical engineering student enrollment in the 
colleges dropped a couple of years ago to just over 20,000 
with a moderate increase this last year to around 25,000. 
In spite of this recession in student enrollment we gained 
somewhat more than 4,000 new members in the fiscal year 
just ended, and present indications are that membership 
growth is likely to continue at about the present rate unless 
there is some important change in general conditions. 
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TECHNICAL ACTIVITIES 


HE GROWTH in technical activities has been even more 
ae Attendance, technical papers, and technical 
sessions at our Winter General Meeting have multiplied 
by factors in excess of three in this period. Corresponding 
figures for the Summer General Meeting show a somewhat 
more moderate growth, but still in excess of a factor of two. 
While this growth in technical interest is very gratifying, 
it at the same time poses a problem—an embarrassment of 
riches—that I will want to discuss further later on. 

On the local level there have been corresponding de- 
velopments. Not only has the Section membership more 
than doubled in the past 10 years, but the number of 
Sections has increased some 50 per cent to almost 100; 
the activity of the Sections as measured by number of 


meetings has more than doubled; and the organization 
ing, Atlantic City, 


Full text of an address presented at the AIEE Summer General Meet 
N. d., June 15-19, 1953. 


D. A. Quarles, AIEE past president (1952-53), 
and vice-president, Western Electric Company, 


is president of the Sandia Corporation 
Inc., Albuquerque, N. Mex. 


Auaust 1953 


At the close of the 1952-53 administrative year, 
Mr. Quarles takes a look at the Institute’s 
record during his term as president. 
this time, the AIEE embarked upon a new 
organizational policy and also instituted a new 
publication plan for the technical papers. 
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of joint engineering society 
councils or the equivalent 
on the local level has shown 
rapid progress. 

Activities in Student 
Branches naturally have 
paralleled student enrollment. 
While, as mentioned earlier, 
total electrical engineering enrollment in the colleges has 
gone from 80,000 in 1947-48 down to 21,000 in 1951-52 and 
now back to 25,000 in 1952-53, AIEE Student enrollment 
has shown a somewhat disproportionate drop and this in 
spite of very active and competent work by the Student 
Branch Committee. In the 1949-51 period we had about 
60 per cent of the electrical engineering students as AIEE 
Student members. Latest figures show only about 30 
per cent of the students so enrolled. Paralleling this there 
has been rapid growth in the joint AIEE—Institute of Radio 
Engineers (IRE) Student Branches and it well may be 
that AIEE is not faring as well as it should in the compe- 
tition with IRE for student interest. This is a situation 
that requires closewatching. This area of Student Branches 
certainly rates as one of our future challenges. 

Returning to technical operations, you will recall that 
this has been our first year under the new organization in 
which the technical affairs of the Institute are centered in 
the Technical Operations Committee under Chairman 
Hickernell. One year is too short a time to see the full 
effect of such a move but I know of no one who questions 
that the move was a sound one. The activities of the 
technical Divisions and committees are so closely related 
to the Institute’s technical programs that it is very im- 
portant that there be a central co-ordinating agency in the 
form of the Technical Operations Committee. For- 
tunately, too, it has been possible to appoint Chairman 
Hickernell as chairman of the Technical Operations Com- 
mittee to fill a vacancy in the Board of Directors which 
gives very proper representation in the Board to this 
committee and assures that the Board is properly advised 
in relation to technical affairs. 

In technical operations there are a number of trends that 
need to be taken into account. The embarrassingly 
heavy offering of technical papers, particularly at the 
Winter General Meeting, already has been mentioned. 
There also has been a large increase in interest in 
Special Technical Conferences, of which we now are 
holding some 15 or 16 a year with average enrollments of 
around 400. ‘There were, for example, some 1,500 at 
the Electronic Components Conference in Pasadena, Calif., 
in April, AIEE being one of the sponsors. On the other 
hand, it is my impression that in their present form our 
District meetings are losing ground as a technical medium, 


During 
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even though they have been fairly well attended and even 
though there is still a clear and definite need for the oppor- 
tunity afforded by the District meeting to transact District 
business and cultivate District interests, particularly those 
of their Sections and Student Branches. Our Technical 
Operations Committee is already aware of this situation 
and is seeking a solution. This might lie along the line 
of having the Districts sponsor specialized technical 
programs, replacing some of 
the Special Technical Confer- 
ences. In this case the tech- 
nical Division or committee 
would assume responsibility 
for the technical program, 
with the District acting as host 
and retaining responsibility 
for strictly District functions. 
A related matter has to do 
with publication of technical 
papers. Less than half of 
the papers presented at our 
General and District meet- 
ings and technical conferences 
are now Transactions papers 
and, therefore, available as 
publications. Some of the 
technical conferences publish 
and make available a trans- 
cript of their proceedings. 
In some other cases authors 
make copies of their papers 
available at their own ex- 
pense. The Publication and 
Technical Operations Com- 
mittees regard this as one of 
their unsolved problems—one 
of their challenges for the 


In fact, a constitutional change was voted at that time tq 
empower the Board of Directors to change dues as circum+ 
stances might require. Not only has this not become 
necessary but, as long as present trends continue, there is 
no immediate prospect of it. 
dollars are as big or bigger than ever in spite of the fact 
that most other kinds of dollars have shrunk to about hal 
I believe you will want me to give our finances 
managers a grade of “Az 
without further examination. 
They are achieving a balanced 
budget at just about twice; 
the expense level of 10 years: 
ago. However, they wouldi 
not thank me if I gave the im- 
pression that increased budgett 
allowances are available for 
the asking. It is a nip-and-: 
tuck proposition each year: 
whether increased revenues§ 
from advertising and the in-. 
flux of new members can be: 
made to offset rising costs: 
and prices. 

One thing of interest in this; 
connection is the possibility’ 
of a new engineering head-: 
quarters building. United| 
Engineering Trustees (UET) 
have a very active project: 
underway looking toward a. 
new home for not only the: 
four Founder Societies, who) 
were beneficiaries of the: 
original Carnegie gift of some: 
50 years ago, but also for’ 
other similar societies who: 


size. 


future. A possible solution might elect to join in the un-. 
that is being considered dertaking. There is general 
would be to microfilm papers D. A. Quarles agreement that present facili- 
that would not be published ties are inadequate and that 
otherwise and furnish photo- UET proposals offer a satisfac- 
prints at cost to those wishing to purchase them. I be- tory, broad basis for a new building. There are many prob- 


lieve that those desiring copies of the papers will be quite 
willing to pay the freight if a method can be worked out. 

As regards the 40 to 50 per cent of the technical papers 
that are accepted for the Transactions, our first year of 
operation under the new publication plan, which publishes 
these bimonthly in three technical divisions, and makes 
one of the three publications available to each member 
without charge, is working out so well that there is no longer 
any doubt as to the wisdom of this move. As noted, 
however, the Publication Committee in spite of this success 
still sees some challenges ahead, particularly in the handling 
of conference and other non- Transactions papers. 

One topic that has been surprisingly quiet in the last 
year or so is that of membership dues. Our dues have 
remained unchanged for 25 years. The prospect 5 or 10 
years ago was that inflation and the shrinking dollar 
would require the Institute to raise its schedule of dues. 
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lems to be worked out, including the major ones of size, loca-. 
tion, participating societies, and methods of financing, but 
none of these appears to be insurmountable. Perhaps of 
greatest importance is the confident determination of our 
representatives on UET to see the project through. If we 
are limited to presently available resources in financing the 
new building, borrowing the balance on mortgage, the 
increased rental charges to AIEE could be as much as 
5 or 6 per cent of our total annual budget. While I do 
not regard this as prohibitive, it does emphasize the 
importance of a campaign for individual and corporate 
contributions as a substitute for mortgage borrowing. 
This is another challenge that we leave for the future. 


PROFESSIONAL PROGRESS 


()* THE BROAD professional front we can report progress. 
I am afraid, however, that this is small compared 
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J 
with the problems ahead. During the past year the 
Engineers Joint Council (EJC) constitution has been 
liberalized and there are now eight as compared with 
the original five constituent societies. EJC has carried 
forward an effective Engineering Manpower Program; 
has formulated and presented effectively the engineering 
viewpoint in regard to Taft-Hartley Act revision, which 
incidentally now appears to have been shelved by this 
session of Congress; and in many other matters has made 
it possible for the engineering profession to present a 
united front. Engineers’ Council for Professional Develop- 
ment (ECPD), embracing our sister society in Canada 
as well as the EJC societies, has continued its strong and 
effective programs, particularly in the field of accreditation 
of the curricula of engineering colleges. AITEE co-operates 
wholeheartedly in these joint professional ,organizations 
and we may take real pride in their accomplishments. 
In comparison with our goal of professional unity, however, 
_ these are only beginnings. The pursuit of professional 
vunity is certainly one of the challenges that this adminis- 
tration is passing on to the next. One recent event, 
which I regard as a setback for this movement, was the 
decision of IRE to turn down the invitation that had been 
- extended to it to join EJC. The IRE response cites two 
basic policies to which IRE has adhered and which it feels 
to be inconsistent with EJC membership: (1) not to engage 
directly or indirectly in legislative activity and (2) not to 
assume that IRE is entitled to represent its members in 
social and general professional matters. ‘This, of course, 
is a decision that IRE is entitled to make and that we are 
not entitled to question. Even so, the last sentence of the 
IRE response is significant. I quote, “However, the Board 
of Directors looks favorably upon co-operative activity 
with the EJC on any specific problems of mutual interest 
in which the Institute can engage within the policy frame- 
work above stated.” This suggests that the door is not 
closed to some other pattern of co-operation. 

There are quite possibly other situations where some kind 
of co-operation with EJC short of full membership is 
indicated. For example, there are areas of collaboration 
with our sister societies in Canada such as the ECPD area 
previously mentioned. If these areas of common interests 
are not general enough to warrant full membership in 
an EJC structure, it ought to be possible to devise some 
form of limited or associate membership that would be 
appropriate. What is important I think is that we con- 
tinue to press for an effective pattern of integrating these 
common interests; in short, for an effective professional 
unity. If we succeed, as I believe we must, this would not 
be the first time that a strong union has evolved out of a 
weak federation. This, however, will be no mean task. 

You will note that I have singled out for mention only a 
few of the many accomplishments of this Institute in the 
recent past and only a few of the problems and challenges 
ahead. Any complete catalogue of either would indeed 
be exhaustive. Each technical paper marks a step for- 
ward, and these approach 1,000 in number during the 
course of a year. Each technical committee and sub- 
committee, of which there are almost 250 altogether, is 
doing an important job in co-ordinating and advancing 
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its particular technical area. Each technical meeting 
brings hundreds, if not thousands, of engineers together 
for interchange of technical information and for their 
professional enrichment. Our area of technical interest 
taken in its entirety is second to none in its importance to 
public convenience and welfare. Geographically the 
territory of AIEE operation embraces our good neighbors 
both to the north and south, to the enrichment of all. 
Our code of professional ethics that guides us in our chosen 
field of work so emphasizes the public welfare and the 
highest type of personal conduct in relation thereto that 
each of us can feel the truest pride that we work in and for 
such a profession. 

In this spirit it would be trivial to talk about what this 
or that person or group has done. Our organization 
emphasizes team play and, as some players drop out and 
new ones are added, everyone expects that the team will 
carry on. I would not want this opportunity to pass, 
however, without extending my warm thanks and appre- 
ciation to those with whom I have been associated in this 
administration, not just in the Board of Directors but 
throughout the organization. Their fine co-operation has 
made it one of my most cherished experiences. 

Those of us who are at least in some measure stepping 
aside salute those who will succeed us and carry on. It 
is most gratifying to find them so eminently qualified. 

To Elgin Robertson, your new helmsman, my con- 
gratulations, my sincere best wishes, and my pledge to 
do all I can to return to him in the year ahead the fine 
support that he has given me in the year that is now draw- 
ing to a close. 

If you have allowed me to enter an “A” on the 1952- 
53 report card I am sure you will agree also that this is in- 
deed a commencement of great promise. 


Crystal Growing Furnace 


A complete packaged installation for the controlled 
growth of organic scintillation crystals has been developed 
by Wakefield Industries, Inc. The crystal growing 
furnaces are housed in a thermostatically controlled am- 
bient temperature reservoir. Crystals are grown from 
the melt of any desired luminescent material of melting 
point between 100 and 500 degrees centigrade by the 
Stockbarger method. Input power to the furnaces is 
controlled with Variac transformers, providing good 
current, and thereby temperature, regulation. The molten 
phosphor material is transported through a sharp tempera- 
ture gradient at the rate of 1 inch in 30 hours. All opera- 
tions and adjustments are carried out from an easily 
accessible control panel. ‘To avoid confusion all switching 
operations are indicated separately with color-coded pilot 
lights. Seed crystal formation and crystal-liquid interface 
propagation may be directly observed through con- 
veniently arranged windows with internal illumination 
provided. Facilities for the continuous cooling of the 
crystalline mass, after crystallization is completed, are 
available as optional equipment. 
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HERE IS an aspect of the history of great discoveries 
that has a way of repeating itself—they are often 
practically applied and utilized before the world of 
science comes to an agreement on the nature of what 
has been “discovered.” <A 
little over half a century ago, 


Courtesy of Canadian Marconi Company 
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by which they are being transmitted. A set of circum- . 
stances such as this is not in itself too unusual. But when — 
we look into the origin of the uncovering of the new phe- 
nomenon, we encounter an arresting fact—that it was once | 

again Marconi who, making 


his third basic discovery in 


Marconi confounded the It is not often that historical records show the the field of propagation, 
science of the time by demon- name of a man credited with two basic dis- pointed the way for us. It is 
strating that electric waves, coveries. When a man has made three, then seldom that a man makes 
instead of following the laws his attitude toward problems and how he two basic discoveries. When 
that govern light and traveling solved them merit study. Major Armstrong a man makes three, his atti- 
instraight lines, could be made makes such an analysis of Guglielmo Marconi’s tude toward problems and his 
to follow the surface of the three great discoveries in the field of radio method of work merit the 
earth. He disproved that transmission and reception. closest analysis and study. 


theoretical barrier to the use- 

fulness of wireless so positively 

predicted by those who then claimed to understand the 
“laws of nature.”? While Marconi did not pretend to 
understand the phenomenon that he had uncovered, he 
knew what to do to apply it practically; and he created 
the art of long-distance signalling without wires. Years 
passed before the world of science reached agreement as 
to what it was that he had discovered. 

We presently find ourselves in the same position with 
respect to some of the characteristics of microwaves. 
We are utilizing discoveries about the propagation of those 
waves, yet without any agreement as to the mechanism 


All too little attention has 

been paid to Marconi’s ap- 

proach and his way of thinking, in part perhaps because of 
his own natural reticence, but mainly because there has 

been, in the United States at least, a widespread lack of 
understanding of the facts about Marconi’s discoveries. 

My old teacher at Columbia University, Professor 
Michael I. Pupin, paid tribute to Marconi’s first great 

achievement on the gala occasion when the Institute 


Full text of an address on the occasion of the presentation of the AIEE Honorary Mem- 
bership certificate, AIEE Summer General Meeting, Atlantic City, N. J., June 15-19, 
1953. 


E. H. Armstrong is professor of electrical engineering, Columbia University, New _ 
York, N.Y. 
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_ welcomed him! after the historic reception of the letter 


“S” at St. John’s, Newfoundland, Canada, from the 
Poldhu transmitter in the British Isles. It was my pleasure 
and privilege a few years ago to tell the story of Marconi’s 
second fundamental discovery—that of the “daylight 
wave”’*—when he found that if ‘“‘short”? waves were made 


_ short enough, the 22-year old radio axiom that transmission 


a 


at night was superior to that by day had to be applied in 
reverse. On this occasion it is my purpose to pay tribute 
to Marconi’s third great discovery, one made some 20 years 
ago, but whose significance we are just beginning to 


_ appreciate—that even the microwaves, or the Hertz rays 


of old, curve around the surface of the earth and may be 
detected far beyond the optical horizon. 


_, In order to put the third discovery of Marconi in proper 


{ 


perspective the earlier discoveries and the work that led 
to them must be reviewed. That is especially appropriate 


because of the revival of the Popov claim in recent years in 


‘the journals of Soviet Russia. What did Marconi do to 


succeed where others had failed? 


DISCOVERY OF THE “GROUNDED” WAVE* 


THE beginning of his interest in the problem of 


; T 
A signalling without wires, Marconi proceeded along 


what might be called conventional lines in his use of the 
“electromagnetic” wave, with experiments similar to those 
carried out by Hertz, Lodge, Popov, and other workers. 
The wavelengths used in that work were quite short, of 
the order of a few meters, and on occasion, in the centi- 
meter range. Reflectors were characteristic of both 
transmitter and receiver. By the exercise of great ingenuity 
in design, and by what must have been consummate skill 
in the handling and operating of the equipment, Marconi 
succeeded in increasing the distances over which radio 
waves could be detected from a matter of a few hundred 
feet to several miles making use of devices that in form, 
at least, were essentially those of his predecessors. Opti- 
mistically, for Marconi was by nature an optimist, he 
ventured the hope to extend that range to the hundreds 
of miles. 

Marconi’s optimism was criticized by men who were 
quite sure they understood the laws of nature that applied. 
Marconi, they said in effect, if he knew the first principles 
of the electric waves with which he was working, would 
know that they had the same properties as light waves and 
so traveled in straight lines; hence, once beyond the 
horizon, transmission would be cut off. Had Marconi 
been more of a scientist and less of an inventor, he well 
might have agreed, concluded that his quest was hopeless, 
and stopped where he was. 

He did not do that. Instead, in the face of the “‘scien- 
tific knowledge”’ of the day, he went forward with a pains- 
taking series of experiments out of which came the dis- 
covery of a new principle. He learned how to attach his 
radiated electric waves to the surface of the earth by con- 
necting his transmitter to an elevated and to a grounded 
conductor, and so to guide them around the earth’s surface 
and on to undreamed of distances. He made that dis- 


* Subsequently named by Professor Pupin the ‘‘Marconi” wave. 
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covery, by proceeding in the face of all the rules set up by 
the “science” of his day. 

Comment by one who had worked on the same problem 
contemporaneously with Marconi but unsuccessfully, is of 
greater value than that even of the historian, writing 
after time has silenced the voice of controversy. Hence, 
the words of Professor Slaby,? one of the founders of the 
Telefunken system, are particularly to the point: 


“In January, 1897, when the news of Marconi’s first 
successes ran through the newspapers, I myself was earnestly 
occupied with similar problems. I had not been able to 
telegraph more than one hundred meters through the air. 
It was at once clear to me that Marconi must have added 
something else—something new—to what was already 
known, whereby he had been able to attain to lengths 
measured by kilometers. Quickly making up my mind, 
I traveled to England, where the Bureau of Telegraphs 
was undertaking experiments on a large scale. Mr. Preece, 
the celebrated engineer-in-chief of the General Post-Office, 
in the most courteous and hospitable way, permitted me 
to take part in these; and in truth what I there saw was 
something quite new. Marconi had made a discovery. 
He was working with means the entire meaning of which 
no one before him had recognized. Only in that way can 
we explain the secret of his success. In the English pro- 
fessional journals an attempt has been made to deny novelty 
to the method of Marconi. It was urged that the pro- 
duction of Hertz rays, their radiation through space, the 
construction of his electrical eye—all this was known 
before. True; all this had been known to me also, and 
yet I never was able to exceed one hundred meters. 

“In the first place, Marconi has worked out a clever 
arrangement for the apparatus which by the use of the 
simplest means produces a sure technical result. Then 
he has shown that such telegraphy (writing from afar) 
was to be made possible only through, on the one hand, 
earth connection between the apparatus and, on the other, 
the use of long extended upright wires. By this simple 
but extraordinarily effective method he raised the power 
of radiation in the electric forces a hundredfold.” 


What Popov failed to do was to learn how to attach his 
transmitted waves to the surface of the earth and so he 
failed to uncover that vital secret of Marconi’s success. 

Marconi clearly realized that he had in his possession a 
new force, the nature and the bounds of which no one 
really understood. Although no range greater than a couple 
of hundred miles had yet been achieved, he conceived the 
bold project of attempting to span the Atlantic Ocean. 
With a transmitter of far greater power than any before 
constructed, but which could not have exceeded as an 
outside estimate 10 kw in the antenna, the attempt was 
made in December 1901, at St. John’s, Newfoundland, f 
to receive the signals from the transmitter erected at 
Poldhu. See Figure 1. After some vicissitudes with 
balloon and kite supported antennas at St. John’s, a 400- 


+ The St. John’s site was selected as a substitute for the original plan to establish com- 
munication between stations which had been erected at Poldhu and Cape Cod, Mass. 
The elaborate antenna structures of 20 masts, each 200 feet high, were wrecked during 
the autumn gales in both places. Poldhu was equipped with a temporary and less 
effective antenna, and St. John’s was selected on the basis of the shortest practical 
distance across the Atlantic and the freedom of undisturbed experimentation. 
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foot wire was kept aloft for sufficient periods on successive 
days to satisfy Marconi and his assistants that they had 
identified the Poldhu signals. See headpiece.{{ Con- 
troversy over the accuracy of Marconi’s report continued 
for a time but the Institute accepted his statement and 
stood firmly behind him. Pupin’s remarks recreate the 
atmosphere of the time. He said: 


Sen ec orn-s In scientific work we never believe anything until 
we see a demonstration of it. I believe that Signor Marconi 
has transmitted the famous three dots across the Atlantic 
but I must say I believe him because I know him personally. 
If I did not know him personally I would not believe him 
because the proof which Signor Marconi has furnished is 
not sufficiently strong from a purely scientific point of view; 
but knowing him personally as I do, I believe his state- 


ment.” 


In February 1902, the matter was settled when Marconi, 
aboard the steamship Philadelphia, carried the Poldhu 
signals out to some 2,000 miles with the limited receiving 
antenna facilities provided by the ship’s masts. It was 
on that voyage that the difference in range between day 
and night signalling was first observed, the 2,000-mile 
range being obtained only during the hours of darkness 
over the transmission path. The daylight range was 
only a third as great. That observation was to have a 
profound effect on the course of the art. Subsequent 
experiments designed to narrow the gap between day and 
night ranges led to the use of successively longer wave- 
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From ‘The Marconi Jubilee, 1897-1947” 


Figure 1. Antenna and transmitting equipment used at Poldhu 


in 1901 
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lengths, and the trend away from the microwaves, which) 
trend began when Marconi attached aerial and ground to) 
his equipment, continued. It was destined to continue for 
over 20 years. i 
The observations on the Philadelphia were followed by 
a long period of experimentation and construction, work 
that testified eloquently to a faith and a determination\ 
reminiscent of the-faith and determination of those who 
laid the first Atlantic cable. Finally, in 1907, two tans 
atlantic wireless stations with greatly increased power wer 
completed and put in operation; one at-Clifden, Ireland, , 
and the other at Glace Bay, Nova Scotia. In these days, , 
when millionfold energy amplification of the faintest of 
radio currents is a commonplace in home radio sets, it is} 
in order to restore the perspective by pointing out that no) 
faintest dream of an amplifier, even of the audible-fre-: 
quency currents, existed to encourage the efforts of those: 
who faced the problem of transoceanic signalling. The? 
energy that moved the diaphragm of the telephone re-| 
ceiver was limited strictly to that which could be abstracted | 
from the wave, an amount often so pitifully small that the: 
act of breathing obliterated the operator’s ability to per-+ 
ceive the signal. The next half-dozen. years were the: 
Dark Ages of radio communication, and Marconi, ini 
common with others in the field, fought through them, until 
the appearance of the regenerative circuit, practical! 
heterodyne reception, and the high-power arc and alter-- 
nator, and ultimately the pure electron discharge vacuum} 
tube, brought on the era of modern radio. . 
Then a new problem came into being—the problem o 
the static. So sensitive had receivers become that the: 
feeblest of signals could be brought up to a readable: 
strength and communication could be carried on over’ 
very great distances during periods of favorable trans-- 
mission when static was absent. But when static was} 
present, even on levels that previously would have passed! 
unnoticed, it became evident that it was going to be the: 
major factor limiting communications. So the art moved! 
in the direction of still higher powers for transmitters,, 
which meant still longer wavelengths where the static was: 
worse and the size and cost of antennas was much greater... 
By the end of World War I, large amounts of capital! 
had gone into the development of high-frequency alter-- 
nators in the various countries (Alexanderson in the: 
United States, Von Arco and Goldschmidt in Germany,, 
and LaTour in France) and the long-wave vacuum-tube: 
generator was making its appearance in the British Isles., 
Waves of 10,000 meters were the order of the day; and to) 
radiate them effectively, very costly antenna structure was; 
required, some approaching 1,000 feet in height and a mile: 
in length. The business of transoceanic communication; 
could not be carried on without capital investments of! 
major proportions. Powers of the hundreds of kilowatts: 
and the improved receiving means made it possible to) 
operate perfectly during the undisturbed periods of the: 
early morning hours, but with the coming of atmospheric’ 
disturbances in the afternoon and evening, originating in 
the electrical storms of the tropics, reception from even 


tf Signor Marconi, extreme left, supervising the launching of the antenn ing | 
: “ t 
kite at St. John’s, Newfoundland. ‘ oe “a 
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e highest powered transmitters was frequently blotted 
gut. During such periods the brute force method all too 
often failed to match up to the forces of nature. 
_ We were quite satisfied with the working of our trans- 
mitting and receiving equipment, which operated well in 
the absence of disturbances; and the idea that we were 
doing the wrong thing never entered our heads. That 
there might be some way of working with an unknown force 
of nature, rather than against those presently known, 
_ appears to have been beyond the imagination of those in 
_ the art at the time. Another basic discovery was required 
_ to get off the dead-end road. Moving amidst a competition 
‘now increased multifold beyond that of his early days, it 
was nevertheless Marconi’s destiny to make that discovery, 
_ but only after the chance to make it had been repeatedly 
~ missed—by him and others—for nearly 3 years. 
i DISCOVERY OF THE “DAYLIGHT” WAVE 
AR was my privilege some years ago in a talk before 
: the Western Society of Engineers to present the full 
story of that accomplishment, and the following account 
_ abstracts the essential facts from it. 
_ The ending of World War I released the experimental 
energies of a very able engineer of the British Marconi 
Company, C. S. Franklin. Following up some work of 
_ Marconi for the Italian Army with short-wave directive 
beams, Franklin established a telephone circuit between 
London (Hendon) and Birmingham in 1920, on the 
extremely short wave of 15 meters. That wavelength 
was chosen, not for any expected advantage in trans- 
mission, but because it was easy to set up a reflecting 
’ antenna for waves of that order, and because loss of range, 
_ that is, the “daylight effect,” does not occur over so short a 
transmission path (100 miles). The Hendon and Bir- 
_mingham transmitters had effective radiated power of 
- about 4 kw, and the system worked well. The significance 
of the Hendon-Birmingham circuit in this chapter of radio 
history will appear presently. 


“ 
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THE FIRST TRANSATLANTIC S-W SIGNAL 


FP we RADIO amateur comes into the story at this point. 
American and British amateurs had been talking for 
years about organizing a test to determine whether the 
wavelengths on which they were allowed to work, the com- 
mercially “‘useless” ones of 200 meters and under, could 
span the Atlantic—during the hours of darkness, of course. 
Such a test was finally organized in 1920, on the amateur’s 
standard wavelength of 200 meters. It failed. In the 
next year, another test was organized. Though all pro- 
phecies were that it too would fail, in fact a score of United 
States amateur call-letters were identified in the British 
Isles in December 1921, two of them from stations with 
power of less than 100 watts; and one of the stations, 
Station 7BCG! in Greenwich, Conn., succeeded also in 
transmitting a complete message. 

But the signals could be received only during the night 
hours of the Atlantic path; they ended with sunrise at its 
eastern end and did not reappear until after sunset at its 
western end. While the results caused a flurry of interest 
for a time, it soon died down. Though everyone was 
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ae Journal,” vee Society of Arts 
Figure 2. The yacht Elettra on the voyage to Cape Verde Islands 


surprised that a 200-meter wave could span the Atlantic, 
neither the commercial companies nor those who took part 
in the tests were stimulated to investigate the shorter 
waves further. I had a hand in the construction of the 
7BCG* transmitter and also in the decision to dismantle 
it after the test, when the question of further investigation 
was discussed. But why investigate something with so 
fatal a defect, a telegraph system that could work only 
part of the time? Marconi seems to have been the only 
man in the commercial field whose imagination was fired 
with the spanning of the Atlantic by the stations of the 
amateurs. 

In a paper presented before the AIEE and the Institute 
of Radio Engineers in New York, N. Y., in June 1922,° 
Marconi told about some of his recent work in radio, 
including the work for the Italian Army with directive 
beams and the 15-meter Hendon-to-Birmingham telephone 
circuit. He suggested that radio perhaps had gotten into 
a rut by confining practically all its research to the long 
waves, and that more attention should be given to the 
shorter waves; and he summed up his remarks on the sub- 
ject with these prophetic words: “I have brought these 
results and ideas to your notice as I feel—and perhaps you 
will agree with me—that the study of short electric waves, 
although sadly neglected practically all through the history 
of wireless, is still likely to develop in many unexpected 
directions, and open up new fields of profitable research.” 


THE CAPE VERDE ISLAND CRUISE 


we HIs return to England, Marconi began a series 
of experiments from the historic Poldhu site, which 
took him on a cruise in his yacht Elettra to the Cape Verde 
Islands in the South Atlantic during the spring of 1923. 
See Figure 2. He had set up a transmitter at Poldhu 
(see Figure 3) on the longest “‘short’? wave for which it 
was then practicable to build a reflecting beam antenna, 
about 100 meters,§ with an effective power in the beam 
of about 120 kw. He listened to the Poldhu signals as 
he cruised south, and found them to be extraordinarily 
good at night. The daylight signals disappeared at about 
1,400 miles but at night in the Cape Verde Islands over 
2,500 miles from the transmitter, they were far better than 
any signals that ever had been received over a comparable 


§ The Poldhu wavelength during this voyage was 97 meters, 
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distance from a high-power long-wave station. Marconi 
reported that, even when the power at Poldhu had been 
reduced to 1 kw, the night signals were still better than 
those received from the highest powered transoceanic 
stations in the British Isles. While the usual disappearance 
of the signals during daylight hours occurred, Marconi 
observed that the signals lasted for a time after sunrise 
at Poldhu and became audible again before darkness had 
set in at the Cape Verde Islands. At that time of year, 
the sun rose at Poldhu about 3 hours earlier than at St. 
Vincent, where the yacht was moored. 

Marconi’s observation led him to suspect that some new 
phenomenon was present in the short-wave band, some- 
thing quite different from the normal effect he had observed 
for years at sunrise on long-wave reception across the 
North Atlantic. After his return to England, he laid out 
a program of further experimentation for the following 
year, when he would compare the signals at 90 meters with 
those on a number of shorter wavelengths, down to the 
region of 30 meters. In the summer of 1924, he cruised 
through the Mediterranean to the coast of Syria; and in 
Beyrouth Harbor in September of that year, he made the 
astounding observation that the signals on the 32-meter 
wave from Poldhu, some 2,400 miles away, held in through- 
out the day;’ that in fact they were as good as the night- 
time signals, whereas a longer wave of 92 meters, on the 
same power, behaved as at the Cape Verde Islands. What 
Marconi was observing was transmission by reflection from 
that ionized layer of the upper atmosphere which later 
became known as the F2 layer, after years of observations 
had laid bare the mechanism by which the effect was 
produced. But as with Marconi’s first discovery, his 
practical achievement was years ahead of the theory. 

Returning to England within a month’s time, Marconi 
sent notification of scheduled transmissions on 32 meters 


to Argentina, Australia, Brazil, Canada, and’ the United 
States; and at the appointed times, the daylight signals 
were received in all those countries. From the end of the 
earth, Australia, came a report of successful reception 
for 23!/, hours of the 24. 

These results become still more astonishing when it 


percentage of oe power of the transoceanic renga . 
stations, and was unable to take advantage of his directives 
beam antenna because of the diversity of the paths off 
transmission to the various receiving points. ; 
As sometimes happens with radically new discoveries! 
the significance of Marconi’s results was not generally 
appreciated, at first, outside his own organization. As in} 
the case of his original discovery, what he had done was | 
too far out of line with established teachings to be accepted. 
in advance of a physical demonstration of the result. But. 
while others hesitated, Marconi, supported by the brilliant 
engineering of Franklin, moved rapidly, and by the end of | 
1927 short-wave beam transmitters were operating be- 
tween England and all the principal parts of the Empire, - 
and at speeds (100 words per minute) that no long-wave 
transmitter or cable ever had approached. The long waves 
were obsolete; and the cables were on the way to becoming 
a secondary means of communication. | 
Today, all but a few per cent of the world’s long-distance 
radio communication is carried out on wavelengths less 
than one quarter the length of the waves originally allotted — 
the amateurs in the 200-meter range. Perhaps the best 
measure of the advance from the era of the “grounded” 
wave is that it is now commonplace for amateurs the world 
over, with a few hundred dollars worth of equipment, to 
communicate with one another, and the “working” of 
several continents in a single day is no longer the subject — 
of comment. ; 
Both the British Marconi Company and the Telefunken 
Company recently issued 50th anniversary books, beauti- 
fully illustrated with pictures of the high-power long-wave 
transoceanic stations of the early 1920’s. A comparison 
of them with a photograph of a present-day trans-world 
short-wave station or even of a modern American amateur 
station testifies, more eloquently than any words can, to- 
the power of the right idea. 


MISSED CHANCES 


W: CAN return now to the Hendon-Birmingham beam — 
already described and contemplate the moral of the 


Figure 3. The Poldhu beam 
transmitter in 1923. . The in- 
terior is shown on the left 
and the exterior of the experi- 
mental station is pictured below 


From “‘ Journal,’ Royal Society of Arts 


674 Armstrong—Spirit of Discovery ELECTRICAL ENGINEERING 


story of one of the great missed chances of radio history, the 
chance that every American amateur and radio experi- 
menter had had to tune in the Hendon-Birmingham beam 
telephone as early as 1922 and discover the daylight wave 
before Marconi. The Great Circle course of the Hendon 
beam lay across eastern Canada and the United States. 
; The 15-meter wave, as was found later, was a better day- 
light wave than those in the 30-meter range, though it 
was not effective at night. Full information about the 
Hendon station was available from Franklin’s and Mar- 
coni’s publications, and all necessary information about 
the most effective means of receiving such waves, the 
- superheterodyne, had been published. 

Had any radio experimenter in the United States thought 
to set up a superheterodyne for 15 meters and listen for 
the Hendon signals during the daytime, he almost inevi- 

_ tably would have heard them at some time during the day, 
and he, instead of Marconi, would have discovered the 
daylight wave. But no one had the imagination to set 
up a receiver and listen. We all “knew” too much about 
propagation; only a madman in those days would have 
proposed to receive 15-meter signals across the North 
Atlantic, especially during daylight hours. 

There is, however, a consolation for the American 
experimenters who missed the chance. The master 
experimenter, Marconi, also missed it. Though for more 
than 20 years he had made it a practice on voyages to the 
United States to take along receivers to listen to his British 
stations, when he crossed the Atlantic in the Elettra in 
1922 it seems not to have occurred to him to take along a 
15-meter receiver and listen to Hendon. Had he done 
so, and turned the Hendon beam to follow the yacht, 
he would have discovered the daylight wave 2 years before 
he actually did. 

It is important at this point to call attention to a strange 
and disquieting circumstance, the failure among our writers 
of history and our textbooks to tell the story of this great 
discovery correctly and to credit Marconi with making it. 
There are great lessons to be learned from his accounts of 
the two voyages of the Elettra, and the facts have been 
available, yet our literature on the subject has been either 
completely silent or downright incorrect. 

Two outstanding instances appear from the history of 
this development which reveal Marconi’s intuitive sense 
of what to investigate and where to look for new results. 
The crossing of the Atlantic by the large number of amateur 
signals, some of them of extremely low power, meant some- 
thing more to Marconi than quite evidently it did to the 
rest of us. He went ahead with his investigation. His 
observation of the signals in the Cape Verde Islands 
revealed that the daylight fade and the nighttime rise 
did not behave in accordance with his previous experience 
with long-wave signals. || In his July 1924 Royal Society 
paper the phenomenon was described, and in the discus- 
sion Marconi correctly diagnosed the limits of his own 
knowledge. He stated in response to questions that he 
did not know whether some other wavelength might not 
perhaps cover great distances in the daytime. So he made 


|| Sunrise at Poldhu occurred 3 hours earlier than at Cape St. Vincent. 


AucustT 1953 


Armstrong—Spirit of Discovery 


From ‘‘Praceedings,” Royal Institution of Great Britain 


Figure 4. The 60-centimeter beam transmitter and antenna 


the experiment and found the answer. The rest of us 
knew too much about the laws of nature to try. 


THE “BENDING” OF THE MICROWAVES 


bee THIRD TIME when Marconi pointed the way to a 
new form of propagation of electric waves was in the 
summer of 1932. A new approach to short-wave com- 
munication had been taken, with a microwave beam 
powered by a continuous-wave generator, in March 1931, 
when the Standard Telephones and Cables Company of 
London and Le Material Telephonique of Paris demon- 
strated communication across the English Channel (Dover 
to Calais) on a wavelength of about 20 centimeters. Radio 
was back in its original waveband, with its parabolic 
reflectors small enough to fit into an average sized room, 
but with the important substitution of the vacuum-tube 
generator for the spark oscillator and an enormously more 
sensitive vacuum-tube receiver for the coherer devices. 
The increase in distance over the original microwave 
transmission range of a few miles was hardly as impressive 
as one might have expected, considering how far the art 
had advanced in 3 decades, although the reliability of 
the service unquestionably was. ‘The cross-Channel work 
was accepted by the radio world for what it was—line-of- 
sight transmission following the characteristics of a search- 
light beam; and when bad fading was encountered during 
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certain meteorological conditions, the microwave region 
was definitely consigned to the field of short-range links. 

It is not clear whether Marconi was actively working 
with centimeter waves at the time or was inspired by the 
success of the cross-Channel demonstration to look further 
into them. Whatever the motivating force, we find 
him working in the following year (1932), with the able 
assistance of G. Mathieu, with a 60-centimeter beam 
located on high ground in the vicinity of Rome, testing 
out for himself once again whether the “laws of nature” 
were as they were supposed to be. Once again we find 
in his account of his work the same painstaking experi- 
mentation, the same awareness that he did not know the 
answers, although others already were satisfied that they 
did. While others extrapolated observations into theories, 
Marconi worked with his apparatus and let the results 
speak for themselves. See Figure 4. 

The only satisfactory continuous-wave generator avail- 
able for the frequency with which he was working appears 
to have been the Barkhausen-Kurtz type; but the avail- 
able tubes, when pushed for power, proved to have a life 
measured by minutes. Marconi had new tubes developed, 
adjusted to fit into circuits and to operate reliably with 
increased power. With several units in parallel, he appears 
to have obtained an effective power of the order of 10 
watts. His receiver made use of an electron oscillator 
arranged for superregeneration. ‘The gain of the parabolic 
reflectors used was given at 8 decibels. 

With that equipment, which must have required the 
same consummate skill to handle as the original coherer 
spark equipment, he once more found that difference be- 
tween experimental fact and accepted theory which he had 
encountered twice before. Having installed his trans- 
mitting equipment atop Rocca di Papa, an elevation of 
some 2,500 feet above the Mediterranean Sea, he steamed 
away on the Elettra through areas of varying signal strength 
receiving the last faint signals at a distance of 125 miles, 
where the receiving antenna was at least 1/2 mile below 
line-of-sight transmission. Continuing on to Golfo Aranic, 
Sardinia, he disembarked the receiving equipment and 
installed it on the tower of the signal station at Cape 
Figari, 340 meters above sea level. Although the distance 
was 168 miles, and the receiving station over a mile below 
line of sight, 100-per-cent intelligible speech was received 
during the strong periods of the signal, which varied in 
strength from completely intelligible reception to in- 
audibility in slow deep fades. 

Marconi announced his discovery of the bending of the 
waves, but it was received with skepticism. The line-of- 
sight theory of transmission of centimeter waves was too 
firmly ingrained to be disturbed by one experiment, 
even when the experimenter was Marconi himself. I well 
remember that my own reaction to his announcement at 
the time was similar to that when the rumor of the discovery 
of the “daylight wave”’ was in the air. It was against the 
laws of nature as I knew them, and hence it was not 
conceivable that it could be true. Perhaps some of the 
rigidities of the mind of the engineer would be eased a bit 
by more frequent reference to a few words set down some 
centuries ago: “There are more things in heaven and earth, 


Horatio, than are dreamt of in your philosophy.” (Hamlet 
Today, we know Marconi was right; but nearly 2 decade , 
passed before the words of his prophecy at the time cami ( 
true. Ill health and the end of his career terminatec 
further exploration of the new mode of transmission; bu 
he left the vision, and his own words present it as he sav 
it. In the conclusion to his paper he said: 


“In regard to the limited range of propagation of these 
microwaves, the last word has not yet been said. It has 


of the earth’s curvature, to distances greater than had been 
expected, and I cannot help reminding you that at the 


in 1901, distinguished mathematicians were of the opinior 
that the distance of communications, by means of electric 
waves, would be limited to a distance of only about 163 
miles. H. M. Poincare—Notice sur la telegraphie sans 
fil. Annuaire pour l’an 1902 des bureaux des longi- 
tudes—Paris.”’ 

When we remember the low power available for trans- 
mission and the crudeness of the equipment with which 
Marconi accomplished the 168-mile transmission, and con- 
sider the incomparably superior equipment that has been: 
available to us from the technical developments of World! 
War II, the wonder is that his prophecy went so long 
unheeded, and that the investigations of the past few years: 
were so long deferred. Certain it is that, with the. tools: 
at hand, we have taken a long time to catch up with the: 
prophecy. 
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Gas Turbine for Compressed Air 


A 1,800-horsepower gas turbine-compressor has been 
installed in a trailer for tests to determine its suitability 
for supplying compressed air. The gas turbine, two 
multistage centrifugal air compressors, a 50-horsepower 
starting motor, and a 60-kw generator and auxiliaries are 
mounted on a fabricated steel bedplate. The plant 
requires only two external connections for starting, electric 
power for ignition and motor-driven auxiliaries, and 
distillate fuel for the gas turbine. The open-cycle gas 
turbine develops more power per unit of weight and 
volume than any other type of prime mover and is ideally 
suited for a mobile unit. | 
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Open-Loop Frequency Response Method 


Reh. GOSGR PEE 
4 ASSOCIATE MEMBER AIEE 


4 
7 ERVOMECHANISM DESIGN and test procedures 
7 which are based upon the assumption of system linear- 


5 ity are not satisfactory for many servos. This problem has 
2 been summarized in a recent article in this magazine.! 
_ A method forrepresenting the open-loop frequency response 
‘- of nonlinear systems will be considered which indicates the 
: presence of most nonlinear phenomena of closed-loop sys- 
tems. 


Consider the system shown in Figure 1. Block G is con- 


Figure 1. Block diagram of 
typical nonlinear servo 


- sidered to be nonlinear. 
directly and is of the form 


If the input to block G is excited 


e=01 sin (wt-+é) (1) 
then the output y will be of the form 
y=h+h sinwt-+b, sin (2et + B.)+. ee (2) 


In the closed loop system ¢ is the error and is equal to x—y. 
If the input x is made equal to the sum of ¢ and y, or 


x=c, sin(wt+6)+bo+h; sin wt+b, sin (2wt+f,)+... (3) 


the error ¢ and output y will be the same as equations 1 and 
2. The fundamental component of the input can be 
written in the complex form 


X(jo) =e +h, (4) 


Values for ¢1, 9 and 5, obtained from the open-loop re- 
sponse determine points in the complex X(jw) plane. ‘These 
points will have a meaning if c; and 6 are evaluated for a set 
of values of w and b;. After these points have been plotted, 
one smooth curve can be drawn through each set of points 
determined by one particular value of 5; Similar curves 
can be drawn through each set of points corresponding to a 
particular frequency. An example of this representation is 
shown in Figure 2a. Consider point P. This point indi- 
cates a fundamental output of unit magnitude for a funda- 
mental input magnitude equal to the radius of point P. 
It also indicates a frequency of 0.1 radian per second and 
shows that the input fundamental leads the output by an 


angle y. 
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Consider point P of Figure 2b. This point indicates that 
an output with a component of the form 0.8 sin 0.4¢ can 
exist without a fundamental input term. This means that 
the system has a limit cycle. The limit cycle is stable. 
Point P of Figure 2c also falls on the origin and it indicates 
an unstable limit cycle. The stability of the limit cycle is 
generally determined by the positive or negative value at 
the point at which the smaller 4; locus crosses the real 
axils. 

Another phenomenon is indicated by Figure 2d. The 
fundamental input to the system with a frequency of 1 
radian per second can be slowly increased in magnitude 
until it is equal to the radius r. The output is then deter- 
mined by point P;. If the input becomes larger than r the 
output is determined by a point near P» for there is no point 
near P; on the w=1 locus. The radius of point Pe is the 
same as that of P;. Notice that the output changes from 


Imaginary 
Imaginary 


a 


Imaginary 


2c) 2(d) 


Figure 2. Plots of X(jw) illustrating nonlinear phenomena 


(a) Typical servo 

(6) Servo with stable limit cycle 
(c) Servo with unstable limit cycle 
(d) Servo with jump phenomenon 


1 to 1.25 and that the phase also jumps in value as the input 
becomes larger thanr. ‘This is often called a jump phenom- 


enon, 
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Present Feasibility 
of a Nuclear Power Plant 


Te GerleG halk 
FELLOW AIEE 


| Pasey ARE various On December 20, 1951, 100 kw was generated dangerous from the health 


types of reactors which in an AEC nuclear power plant at Arco, Idaho, standpoint. Geod engineers 
could be used for the using the heat of an experimental breeder can solve all these proble 
generation of electric power. reactor and on February 24, 1953, at Oak Ridge, but can they solve them 


Industrial study teams in the Tenn., 150 kw was developed in the Govern- such a way that the costs of 


United States have been ment’s homogeneous reactor experiment. These power from the reactor plus 
analyzing the prospect for two practical demonstrations showed the tech- the heat exchanger, for the 


development of several of nical feasibility of producing electricity in a temperatures necessary fon 
these types of reactors. ‘These nuclear power plant. efficient operation, will be cut 


teams have come up with 

what appear to be divergent 

answers on the present state of the art. Actually their 
opinions are not as divergent as they appear on the sur- 
face. Some of the forms of reactor could be built with 
the present technology and operate quite satisfactorily. 
These reactors may not, however, be quite so efficient 
as a design which may take 2 or 3 years of development 
for use in an electric power plant. They may compare 
less favorably with designs which are still. in the theory 
stage and which might be available in a period of 5 to 
10 years or more. 

It is not easy to decide which form of reactor is the most 
suitable and at what time to begin the installation of a 
full-size power plant. If, for example, the reactor is used 
to heat water under a reasonably high pressure which is 
circulated through a heat exchanger, the temperature 
available to make steam in the heat exchanger is con- 
siderably lower than the temperature in the modern, high- 
efficiency high-pressure turbines. Specifically, we can 
reach temperatures of 400 to 500 degrees Fahrenheit as 
against the temperatures in modern steam plants of over 
1,000 degrees. 

On the other hand, if we are to attempt to capture the 
gains of high pressure and high temperature of the steam 
for the turbine, the cooling medium which goes through the 
reactor must be subjected to higher temperatures and that 
leads us into the molten metals as the heat-exchanging 
medium. ‘The high boiling-point temperatures of liquid 
metals makes them very attractive. However, molten 
metals, particularly those like sodium which will not be 
damaged by radioactivity, have other properties that 
make them very difficult to handle. One of these is the 
extremely corrosive nature of some of the metals that have 
the desirable physical characteristics. Another is the 
tendency of molten metals to solidify when a reactor is 
shut down with resultant freezing problems. 

If we use the type of reactor which pumps the reactive 
material itself out of the reactor and into the heat exchanger, 
then the heat exchanger is subjected to radiation which 
may cause corrosion and leakage problems extremely 


down to figures competitiv 

with coal-fired steam boilen 
plants? There is every reason to believe that this can b 
done ultimately, but when is unknown. 

The variety of solutions of the problem which ar 
possible have resulted in statements being made all over? 
the country favoring each of several different basic designs: 
of reactor. There is some reason to believe that most off 
the designs could prove ultimately to be economically’ 
successful. We in the Commonwealth Edison—Public: 
Service study group favor, as an initial development, the: 
use of a simple form of reactor with a solid metal as a. 
fuel and using heavy or light water as the coolant. The: 
reoson that we favor this form now is that it appears 
possible to go ahead with the design of an electric plant 
promptly without waiting for the solution of some of the 
more difficult problems of handling molten metals and 
radioactive materials at elevated temperatures. It very 
well may be that this form will be less economical 10 
years from now than one of the other reactors, but progress 
usually is made by doing rather than theorizing, and the 
time will come when a plant must be built in order to 
meet some of the problems head on and solve them by 
actual operating experience. Also, many periods of a 
decade in the development of today’s coal-fired boilers 
have seen radical increases in efficiency—and the older 
boilers were retained in service for their physical lives, 
merely being relegated to lower load-factor service. 


A SUITABLE REACTOR DESIGN 


5 hs Commonwealth Edison—Public Service team de- 
cided early in its study to concentrate on designs 
which could be constructed and made to operate promptly. 
Two such designs were contained in an informal report 
made to the Atomic Energy Commission (AEC) in May 
1952 and the major features released for publication. A 
third design has not yet been released. An abbreviation 
of the design using solid fuel elements and heavy water 
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for coolant and moderator will serve to illustrate a plant 
which we believe could be built with present technology. 
See Figure 1. 


: The Reactor. The reactor contemplated would use 
fuel elements made of natural uranium. Heavy water is 
planned as moderator, reflector, and coolant. The 
reactor control system consists of a number of boron steel 
-control-rod assemblies so constructed and installed that 
_they may be actuated by a servomechanism to regulate 
heat output and meet safety requirements. Cladding on 
components of the reactor core would be of thin zirconium 
_ metal or stainless steel, as functions and exposures may 
require. See Figures 2 and 3. 


_ Thermal Shield. ‘The thermal shield of the reactor in 
this design consists of a stainless-steel cylindrically shaped 
_ casing surrounding all of the components of the reactor 
ecore. 


*“ - 


Biological Shield. Safety and protection for those who 
‘may work around the reactor is provided by a mass of 
reinforced concrete, 8 feet thick. Other elements in the 
plant which require shielding will be covered with concrete 
or lead, as circumstances dictate. 


Heat Output. It is anticipated that this heavy-water 
cooled and moderated reactor will be capable of producing 
1,064 megawatts of heat power for conversion to steam 
through heat exchangers. See Table I. 


Heat Exchanger. ‘To get the most effective heat exchange 
possible, 18 heat exchangers are proposed to handle 
coolant flowing at a velocity of 15 feet per second through 
“UU” tubes in each of these steam generators. These 
tubes, in turn, are surrounded by light water needed for 
steam production. Heat losses for all practical purposes 
are negligible. See Figure 4. 


Turbogenerators. With respect to the turbogenerators 
and accessories, steam conditions and commercial avail- 
ability dictate the use of generators rated at 80,000 kw 
when operating at 80-per-cent power factor. See Table IT. 


In summary, such a central station nuclear power plant 
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Table I. Design Criteria and Specifications for Steam Generators 


Capacity, pounds;per hour (one) unit)js... eee eee eee 180,000 
Number: of units setae secsesrer ies eacieht wcermocts See neem Maen ae Meee hee eae 18 
Steam: 
Flow (total at 2.5 inches mercury), 108 pounds per hour..........-++++--++ 3.25) 
Pressure, pounds per square inch absolute........-..0.-0000--00eeeeeeeee 180 
Burity, parts per million jsetsicle keke ie else eietacistot tae eae eno eee 1 
Temperature (saturated) degrees Fahrenheit............--++eeeseeeeeee 373 
Feed water: 
Preheater inlet temperature (2.5 inches mercury) degrees Fahrenheit....... 109 
Preheater outlet temperature, degrees Fahrenheit..............--++++-++ 373 
Coolant: 
Design pressure, pounds per square inch absolute..............0++e+ee0e 800 
Blow,10" poundsiper: Hour) .25).:2)s1tjs%~ in scafehoralasereislanehe pete eeay Cicero eet chee 64.50 


Table Il. Turbogenerator Design Data 


Steam pressure at turbine throttle, pounds per square inch absolute............- 175 
Steam temperature (saturated) at turbine throttle, degrees Fahrenheit........... 371 
Exhaust pressure: 

Design; inches mercury 001. «oe ejector olaleioie, sic sie.oisetoneietaie et states da susie ieee ee) 2.5 

Operating; mech) mercury... /cecisici-)sle s-ne/eicl ote) eer sleleie sie sls) sienels virherstel in-ear mek ere 10 
Steam flow: 

With 2.5 inches mercury back pressure, 106 pounds per hour...........-.++++ 3.21 


Standard 80,000-kw generator (13.8 kv, 1/2 in pounds per square inch gauge 
His. 800 rpm), <icieiis « «eleys sled svaisie sels cisisrs alone (el alelehelesetetatebeisicsvastets iotRelg iat 


would have one large reactor delivering 1,064,000 kw of 
heat to 18 steam generators. The steam would approxi- 
mate 3,240,000 pounds per hour at 175 pounds per square 
inch absolute and 371 degrees Fahrenheit, serving three 
80,000-kw turbogenerators. With auxiliary power ap- 
proximating 20,500 kw, a net 211,500 kw of electricity 
would be available to the transmission system. 


ENGINEERING FEASIBILITY 


HERE IS little doubt that a reactor of the type just 
described could be built at the present time in a size 
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80,000-KW TURBOGENERATOR 
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108 FT 6IN. 108 FT 6IN. 
Figure 1. Sectional view of a liquid-cooled reactor plant 
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suitable for a large power system and could be made to 
operate either primarily for electric power or for power 
plus plutonium of weapons grade. Reactors already built 
of similar designs, of small size, are operating and have 
proved that solid-fueled water-cooled reactors will operate. 
There are some engineering problems, of course, in con- 
nection with taking the step to a much larger size. One of 
these problems is the building of a pressure vessel large 
enough to contain the reactor core. The heat exchangers 
or steam generators involve some new features on which 
the manufacturers already are working and are satisfied 
that they can be built with assurance of success. 

It is recognized that the other types of reactor, such as 
those using liquid-metal coolant or homogeneous fuel, 
inherently lend themselves to better economy. However, 
the country can gain from learning the lessons in connection 
with the full-scale plant by building one of the type de- 
scribed without waiting to solve all the research problems 
of a future design. This situation is no different from the 
question of building television sets for black and white for 
commercial service while we still are working on the 
problems of color television for a future market. 


ECONOMIC FEASIBILITY 


LL NUCLEAR reactors constructed to date have been 
for either military purposes or for the development of 
a completely new art. In such instances it is not surprising 
that the first essential is to solve the technical problems, 
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Figure 2. Control rods 
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with less attention to cost. 
the first designs to be built at a cost which would be com+ 
petitive with any conventional source of electric power.. 
For a submarine it is far less important to know the costi 
per kilowatt of power developed than to know that the 
submarine can operate for a long period without refueling.. 

For a nuclear power plant to deliver electric service in} 
competition with water power or coal power, the situation 
is radically different. The ultimate goal must be to) 
produce electric power at a competitive cost. Conse-) 
quently, there is a transition to be made between the: 
present state and the ultimate: straight competitive ! 
power conditions. | 


0 


Dual-Purpose Plant. A reactor power plant of the type: 
described can be used to produce plutonium of grade. 
suitable for weapons and at the same time to utilize the 
heat for the production of steam for electric power. A_ 
reactor for the production of plutonium as well as power | 
might cost very little more than a reactor producing power | 
only. The economics of a dual-purpose plant are tied to” 
the value of both plutonium and power. At present values, | 
the dual-purpose plant would appear to be economical. 

There is doubt in the minds of all of us that we will 
have a continuous high value for plutonium over a 30- | 
year period. Therefore, the design described was made so_ 
that the plant could operate to produce either power plus 
plutonium or power alone. 


Fuel Burn-up. For the production of plutonium the fuel | 
is left in the reactor for a relatively short time before it is 
removed for chemical processing and extraction of the 
plutonium. Practically all operating experience to date 
with large reactors has been with this background. 

If the reactor plant is to produce electric power only, the » 
goal is to extract as much heat as possible from the fuel 
elements before they are removed. This will reduce the 
fuel cost for the resultant power. Some work has been 
done in irradiating fuels for long periods but much more 
needs to be done to determine the ultimate limit at which 
point the reactor ceases to continue to operate. 

If the fuel is fissioned for long periods apparently it will 
not be suitable for extracting weapons material but still 
might be suitable for chemical processing and reuse as a 
fuel in the same or a different design of reactor. This 
point is worthy of further study. 


Conversion Ratio. Closely related to the effect upon costs 
of fuel burn-up is the effect of improving the conversion 
ratio of a reactor. To increase the number of atoms of 
fissionable material produced for each atom of fissionable 
material consumed is to prolong the use of any single fuel 
charge placed in a reactor. Increasing the conversion 
ratio extends materially the time that a fuel charge remains 
in the reactor without losing its reactivity and thereby 
directly reduces the fuel cost per kilowatt-hour. 


Elements of Power Cost. A nuclear power plant design 
differs from that of any other power plant requiring 
different interpretation of the elements used to obtain total 
power cost. The first element, of course, is the fixed 
charges on the capital investment and these fixed charges 
will vary not only with the amount of capital investment 
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but with the estimated useful life of this capital plant before 
it is either obsolete or depreciated. 
The second element in cost is the fuel used. In the case 
of a reactor plant this fuel cost is the value of the fissionable 
material which is used for a straight power plant or is the 
difference between the value of the initial fuel and the 
irradiated fuel in the event of production of plutonium. 
This difference may be either a positive or a negative quan- 
tity depending on the price of plutonium. 
The third factor is the operating cost including labor and 
maintenance. 


Capital Investment. When estimates are made of capital 
investment in plant, buildings, and equipment, such 
estimates include the reactor and associated costs, the steam 
generating plant, the turbogenerator plant, the structural 
and plant site, miscellaneous power plant equipment, the 
electric plant, and the transmission plant. 

These items of investment are subject to unique treat- 
ment due to the legal, biological, and nuclear considera- 
tions inherent in the structures under consideration. 


Operating Costs. Operating costs likewise are significantly 
influenced by the use of nuclear fuel. National security, 
a Federal mandatory requirement, creates a manning and 
policing problem. 

Entirely new devices and techniques must be evaluated 
when looking at the possible costs of maintenance and 
operation of a reactor. The possibility of radioactivity in 
the electric plant and elsewhere on the property creates 
areas of unknown danger and the need for costly prevent- 
ive measures. 


Fuel. Fuel cost determination requires new thinking. 
If the fuel is converted to plutonium, it may have a 
higher value after use than before. On the other hand, 
the cost of disposing of fission products may be a very 
large item. 

Accounting, miscellaneous items, and other administra- 
tive requirements in connection with fuel, products of 
fission, and other things resulting from reactor operation 
are no small factors in deriving probable total costs in an 
economic study. 
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TYPICAL ECONOMICS 


Aad sucH realistic factors in mind as well as others 
more generally used by those in the electrical utility 
industry, let us look at an illustrative problem. An estimate 
of the investment required in a nuclear power plant of 
211,500 kw capacity, using a heavy-water cooled and 
moderated reactor, would be approximately $78,000,000, 
excluding investment in fuel inventory. This, in effect, 
means an investment cost of $370 per net kilowatt of 
installed capacity. 

A substantial portion of this cost arises from very con- 
servative measures to provide protection against radiation 
hazards to meet probable requirements of the Reactor 
Safeguard Committee. 

When compared with conventional power plants re- 
quiring an estimated investment of $200 per net kilowatt 
of installed capacity, the $370 for the nuclear power plant 
may seem prohibitive. This estimated cost is appreciably 
lower than the figures used in the original report recently 
released for publication. Modifications have been made 
in this design which appear to warrant reducing the 
original cost estimate. 

The estimated costs of operating and maintaining the 


Fig. 4. 


Cross section of steam generator for the liquid-cooled 
reactor 
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referenced plant having a heavy-water cooled and moder- 
ated reactor are somewhat greater than a conventional 
power plant mainly because of the previously mentioned 
Federal security requirements and the health physics 
involved. In total dollars the annual cost may be ex- 
pected to approximate $1,700,000 as compared with a 
figure of $1,200,000 for a similar plant using coal as a 
source of heat. The $1,700,000 includes allowances for 
operating payroll, maintenance payroll, reactor main- 
tenance, D.O purification and make-up, helium make-up, 
supplies, and miscellaneous, plus charges for general 
supervision and administration as well as contract and 
other maintenance items. The labor and maintenance 
come to a unit figure of 1.2 mills per kilowatt-hour of 
output with a capacity factor of 80 per cent. 


FINANCING A NUCLEAR POWER PLANT 


los hae many possible methods could be de- 
veloped for financing a nuclear power plant. The 
methods of financing would be materially affected by 
whether or not the Atomic Energy Act of 1946 is revised. 
Under the present terms of the Act, the Atomic Energy 
Commission is the only agency which may own a reactor or 
own fissionable materials or fission products in any sizable 
quantities. Without commenting on the desirability of 
changing the Act, it is perhaps worth while to mention 
just two of the possible methods of financing a reactor 
power plant. 

Assuming that the present law remains in effect and also 
assuming that a desirable objective is still to build a power 
plant with the dual purpose of producing both plutonium 
for military purposes and power for industrial purposes, 
an interesting financing approach might be worked out. 
This approach would be consistent with the interests both 
of the Government and private industry. In this case 
the utility naturally would own a power plant which 
would make power for its purposes and also own 
all of the property related to the power plant. The 
Government as the expected recipient of plutonium, under 
the present law, would wish to retain control of the uranium 
(natural or enriched) and the irradiated fuel for the making 
of plutonium. Even though the plant ordinarily were 
operated to make power only, the Government would like 
to retain the right to direct that the plant change to em- 
phasis on plutonium production upon short notice, and, 
indeed, in case of dire emergency, have the right to stop 
furnishing fuel for the plant. 

The plant could be built in such a way that in the event 
the reactor becomes inoperable due to any cause such as 
troubles related to nuclear power or the necessity for the 
Government to discontinue the supply of nuclear fuel, the 
utility could revise it by installing topping turbines and 
high-pressure boilers to make a conventionally fueled 
power plant. (This is not an anticipation of failure but 
merely a method of arriving at the amount of investment 
a utility could afford to make in a nuclear power plant.) 
With this in mind, a possible formula for financing might 
be summarized as follows: 


1. The investment in the reactor would be entirely a 
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government investment and financed on the usual goverr 


ment terms. | 


2. Estimate the capacity of boiler and topping turbi o 


fh 
J 


lant. 
3. Estimate the cost of revision including shutdow1 
cost. i 
4. Add the capacity of the topping unit to the origina 
capacity and multiply the total by an estimated cost pen 
kilowatt of a conventional plant of the same total capacit 
(say $200) to obtain the value of the revised plant. 
5. Subtract the cost of revision (item 3) from the value 
of the revised plant (item 4) to determine the portion of 
original utility plant of permanent value to be financed 
by regular utility financing. 
6. The balance of the regular utility plant investment! 
might be financed through government funds in such 
way that the utility would be subject to the usual taxes: 
and interest on this part of its investment but the utility 
obligation with respect to the unamortized portion off 
such funds would be cancelled in the event that the reactor’ 
becomes inoperable. | 
7. The utility would transmit to the Government each 
year an amount of money, equal to the value which the: 
power from the reactor plant would have, if generated by 
a comparable steam plant in the area, minus the utility’s: 
actual investment and operating costs incurred. 


In the event that the law should be changed in such a; 
way that the utility might become entitled to own the: 
reactor and the fissionable material, the utility could. 
purchase the interest of the Government and operate the: 
plant thereafter in the same way as any other normal 
utility facility. 

The newspapers have reported a Navy proposal to 
build a land prototype of a reactor to power an aircraft 
carrier. They have also reported that this might be 
cancelled or postponed as an economy measure. Let us 
suppose that a utility were to attempt to build such a 
prototype but with electric generators to connect to its 
own system. ‘This project could demonstrate a design for 
Navy purposes and remain, after completion of any tests 
and revisions, as a suitable power plant for civilian use. 
How could this be handled? 

Under these circumstances, the private utility might 
agree to construct a reactor power plant of a size suitable 
to determine the practicability desired by the Navy. 
The plant could be tested with output as needed for ship 
use and then turned over to the utility to operate on a 
schedule which would meet its own conditions. Such a 
plant, being the first of its kind and built to accomplish 
not only continuous operation but to prove the practica- 
bility of a military need, would justify a grant-in-aid of 
construction, or its equivalent, on the part of the Govern- 
ment. A suitable grant-in-aid could make possible net 
investment and operating charges low enough to make 
power costs from such a plant competitive with that 
generated from coal in some of the higher-cost areas of the 
country. It well might be assumed that if the first such 
power plant were completed, operated, and made available 
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a inspection by manufacturers, utilities, and government 
agencies, it would provide one sure way to get the know- 
how required to proceed with future commercially suc- 
cessful projects. 

These two illustrations merely serve to indicate that 
there are possible methods of handling the financing of a 
nuclear power plant which could make it possible to build 
‘such a plant in the near future under present technology. 

; A CONSIDERABLE segment of informed opinion would 

urge that development should proceed along the 
present lines of continually considering more economical 
designs of nuclear reactors to produce electric power until 
‘one is developed on paper to compete with coal. There 
‘is also strong reason to believe that material progress would 
be made, ultimately benefiting the country as a whole, as 


well as the utility industry and its customers, by building 
a full-scale nuclear power plant promptly, using present 


CONCLUSION 
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techniques. Such a plant should be a valuable military 
asset because it would be in a position to manufacture 
weapons-grade plutonium continuously if necessary. If 
plutonium is not necessary during peace time, the plant 
could operate to produce electric power on a basis such 
that it is instantly convertible to plutonium production 
without the necessity for “taking it out of mothballs.” 
This arrangement should make the plant a dispersed source 
of plutonium to be evaluated against present sources. 

Construction of a practical power plant would solve 
many of the full-scale engineering problems which cannot 
be simulated in the AEC laboratories. It should serve as a 
proving ground for future plants of improved designs and 
assured continuity of service. 

Engineering has advanced far enough to proceed with 
the design and construction of a nuclear power plant. 
Let us hope that the economic, social, and financial prob- 
lems can be solved promptly enough to maintain the 
country’s leading position in this important new field. 


The Hissing Arc and Radio-Frequency Self- 
Generated Oscillations in the D-C Carbon Arc 
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apparatus included a 

General Electric type 
WFB automatic welding head 
which was used to maintain 
constant arc voltage and 
hence arc length for a given current. A block diagram of 
the automatic feed equipment is shown in Figure 1. 

Power was supplied to the arc from a bank of Exide 
storage batteries capable of supplying 150 amperes at 100 
volts for 8 hours. Average values of arc voltage and current 
were recorded on Esterline Angus recording meters. 

The radio-frequency energy produced by the arc was 
detected by means of conventional superheterodyne radio 
receivers placed about 10 feet from the arc. 

The studies reported here were made with solid pro- 
jector-type carbons with anode and cathode of the same 
size and with their axes inline. The sizes of electrodes used 
were 1/4, 3/8, and 1/2 inch in diameter. 


ie EXPERIMENTAL 


EXPERIMENTAL OBSERVATIONS 


Carbon Arc in Air. At low currents, below about 15 
amperes for 3/8-inch electrodes and an arc length of 1 /8 
inch, the carbon arc is relatively quiet. As the current 1s 
increased a point is reached at which the arc begins to hiss 
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The radio-frequency oscillations found to be 

generated by the carbon arc were studied to- 

gether with the hissing arc and a possible expla- 
nation of the latter is presented 
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and the arc voltage drops 
abruptly about 10 volts. Fig- 
ure 2, which is the voltage- 
current characteristic of the 
carbon arc in air, shows this 
abrupt drop in voltage. 
Several other phenomena occur simultaneously with the 
beginning of the hissing. The anode spot appears more 
contracted and begins to move in a rapid random manner, 
as contrasted with the uniform circular motion of the spot 
in the case of the quiet arc. At the instant that hissing 
starts the anode crater becomes less bright, as if it had been 
cooled suddenly. Radio-frequency oscillations are pro- 
duced by the hissing arc in narrow bands of frequencies 
at 1, 2, 4, 8, 16, 32, and 64 megacycles per second. The 
frequencies of these oscillations are independent of arc 
voltage, arc current, electrode size, or external capacitance 
or inductance in the arc circuit. They appear to be caused 


Part II, presented at the Third Conference on Electric Welding, Detroit, Mich., April 
16-18, 1952, ofa series of two articles on self-generated oscillations in the d-c carbon arc 
recommended for publication by the AIEE Committee on Electric Welding. Part I, 
“Low-Frequency Self-Generated Oscillations in the D-C Carbon Arc,” appeared in 
Electrical Engineering, volume 72, July 1953, pages 612-16. 


B. H. List is with the Battelle Memorial Institute, Columbus, Ohio, and T. B. Jones is 
associate professor of electrical engineering, Johns Hopkins University, Baltimore, Md. 


The authors wish to thank Dr. W. B. Kouwenhoven, dean of the School of Engineering, 
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search, 
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Figure 2. Voltage- 
current character- 
istics of the carbon 
arc in air, 3/8-inch 
electrodes 
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by plasma ion oscillations. Radio-frequency oscillations 
also occur with metallic electrodes such as iron, copper, 
aluminum, and tungsten, but there is no abrupt drop in 
voltage when hissing starts. 

When the carbon arc begins to hiss, the abrupt drop in 
voltage is instantaneous and its magnitude is independent 
of the size of the electrodes or the arc length. The current 
at which hissing starts is dependent upon the arc length 
and the anode diameter. Figure 3 shows that the current 
at which hissing begins increases with increased arc length 
and increased electrode diameter. The increase in the 
value of the current is linear with respect to the area of the 
anode crater, as shown in Figure 4. 


Carbon Arc in Other Gases. WVoltage-current character- 
istics of the carbon arc in argon and helium at atmospheric 
pressure showed no abrupt drop in arc voltage when the 
arc current was increased to as much as 100 amperes. 

When the arc was burned in oxygen or nitrogen, an 
abrupt drop of 6 volts occurred when the arc began to hiss. 
Aryton reports an abrupt drop of about 6 volts in hydrogen.! 

There was no abrupt drop in arc voltage when the carbon 
arc was burned in carbon dioxide, although hissing and 
radio-frequency oscillations were produced. 


EXPLANATION OF POTENTIAL DROPS IN AIR, 
NITROGEN, AND OXYGEN 


Ibe VALUES of the sudden drop in voltage of the carbon 
arc that occurs in air, nitrogen, and oxygen have been 
determined as 10 volts in air and 6 volts in nitrogen or oxy- 
gen. Ayrton reported that in hydrogen the arc hissed with 
an abrupt drop in voltage of about 6 volts. Since this drop 
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in voltage is intimately connected with the beginning 0 
hissing, its magnitude for the different gases should he IF 
to explain the hissing process. In order to see the conned] 
tion between hissing and the voltage drop, the values of th 
anode and cathode drop of the carbon arc in air must be 
considered. ; 
The most careful measurements of the anode and cathode 
drops of the low-current carbon arc in air at atmospheri 
pressure probably have been those made by Mason.? H 
determined the potential distribution along the arc by th 
probe method and studied extensively the errors intro 
duced by the probe. The arc studied by Mason was be 
tween solid carbons with an arc length of 0.89 centimeter 
(0.35 inch) and currents between 3 and 12 amperes: 
After correcting for the probe errors, Mason estimates the 
anode drop as 20 volts and the cathode drop as 10 volts: 
With the value of arc length and the low currents used by, 
Mason, the arc he studied was certainly of the type that has 
been described here as a quiet arc. Finkelnburg estimates 
the cathode drop of the high-current carbon arc as about 1d 
volts in the Field Information Agency Technical Report.* 
The earlier accepted value of the cathode drop was some- 
what higher, about 14 to 15 volts. The anode drop of the 
high-current arc has been estimated as about 10 volts by, 
Finkelnburg. 
Figure 5 shows the variation of the arc voltage with are 
length for several values of arc current, including currents 
for which the arc is ‘‘quiet”? and those for which the arc is 
hissing. The constant slope of the lines indicates that the 
potential gradient is a constant independent of current inj 
the range of currents considered. ‘The essential fact to be 
gained from this curve is that the potential gradient in the 
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column does not change when the arc begins to hiss. 
urthermore, the intercept on the ordinate gives the approx- 
imate sum of the anode and cathode potential drops. It 
can be seen that, as the current increases from 5 to 10 
mperes, the sum of the drops decreases from 40 to 30 volts. 
he cathode drop of the low-current carbon arc has been 
reported by Mason as 10 volts, and the cathode drop of the 
high-current carbon arc has been reported by Finkelnburg 
as 10 volts, independent of current. 
; Having thus established that, in all probability, both the 
potential gradient of the column and the cathode drop of 
‘the arc are constant for the hissing arc and the quiet arc, 
the only conclusion is that the negative slope of the voltage— 
‘current curve before hissing and the abrupt drop in voltage 
‘that takes place at the instant the arc begins to hiss occur 
in the anode-drop region. From Figure 5 for a current of 
‘about 10 amperes, the sum of the anode and cathode drops 
is 30 volts. Subtracting the constant cathode drop gives 
an anode drop of 20.5 volts. Thus, at the instant that the 
arc is on the verge of hissing, the anode drop is about 20.5 
volts. The anode drop represents the energy required to 
‘produce positive carbon ions which are required to neutra- 
lize the electrons in the column to provide a path of high 
‘conductivity for the arc current. The fact that the anode 
drop is associated with the production of positive ions can be 
seen from the results of the carbons with cores of alkali 
‘metals. When an alkali metal, with its low ionization 
potential of 4 to 5 volts, is present at the anode, the arc 
voltage drops to about 15 volts. This indicates that the 
anode drop is approximately equal to the lowest ionization 
potential of the anode material. When the arc begins to 
hiss, the anode voltage drops about 10 volts, and spectro- 
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Figure 7. Voltage-current characteristics of carbon arc in 
nitrogen, 1/4-inch electrodes for various values of arc length 
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Figure 8. Voltage-current characteristics of carbon arc in 20-per- 
cent-oxygen-80-per-cent helium mixture, 1/4-inch electrodes, 
2/20-inch arc length 


graphic study shows the appearance of molecular spectra 
of the nitric oxide molecule. Thus, clearly the anode drop 
of the hissing arc is equal to the ionization potential of 
nitric oxide. The darkening of the anode surface observed 
at the instant of hissing is explained by the fact that less 
energy is being supplied to the anode; in fact, only about 
half as much energy is supplied at the instant hissing starts. 

Loeb‘ has calculated the anode drop from consideration 
of the radiation loss. The anode gains energy from the 
product of the current density by the anode drop and the 
heat of condensation of the electrons. The anode loses 
energy essentially by radiation. The energy loss is go T* = 
j — Van + $2), neglecting evaporation and conduction 
as small compared with radiation. Thus, V,, = [goT*/j|— 
ge. With g ~ 0.75, ¢e about four for carbon, 7;,, equal to 
4,100 degrees Kelvin, and j equal to 80 amperes per square 
centimeter, V,,, is 10.5 volts. The arc will be a hissing arc, 
since the carbon arc begins to hiss at a current of about 40 
amperes per square centimeter, as reported by Finkelnburg. 
This calculated value of the anode drop is, therefore, in close 
agreement with the observed value of 9.5 to 10 volts. 
Loeb considers the value of 10.5 volts too low because he 
feels that the anode drop should be about 20 volts, evidently 
based on Mason’s finding. ‘The correlation of the observed 
and calculated values of anode drop thus appears to indi- 
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cate that the anode drop of the hissing carbon arc in air is 
about 10 volts. 

For the carbon arc in nitrogen, the abrupt drop in voltage 
is about 6 volts, and it occurs at approximately the same 
current value for various arc lengths as for the drop in air. 
A study of Figures 6, 7, and 8 showing the characteristics 
of the carbon arc in air, nitrogen, and oxygen shows that for 
any given current in the quiet region, the difference in total 
arc voltage is about the same as the difference in ionization 
potentials of the gases. Thus, for a current of 5 amperes 
and an arc length of 2/20 inch with 1/4-inch carbons, the 
total drop in nitrogen is 66 volts, in oxygen 63 volts, and in 
air 60 volts. The ionization potential of nitrogen is 15.57 
volts, of oxygen 12.5 volts, and of nitric oxide, in the case 
of the arc in air, 9.5 volts. ‘The effective ionization poten- 
tial of air probably will be that of the nitric oxide molecule 
which exists in some degree at the cathode even before hiss- 
ing starts. Thus, the ionization potential of nitrogen is 3 
volts higher than that of oxygen, and the total arc voltage 
is 3 volts higher. 

Similarly with oxygen, the ionization potential is 3 volts 
higher than in air, and the drop is 3 volts higher in oxygen 
than in air. The difference in arc voltage is then reflected 
as a difference in the cathode drop, since the cathode drop 
can be considered as equal to the lowest ionization potential 
of the gas. Just prior to hissing, the total drop in nitrogen 
is 53, in oxygen 50, and in air 47 volts. ‘Thus, the same 3- 
volt difference is maintained up to the point of hissing. 
Since the potential gradient is practically the same for the 
three gases, the anode drop must be the same for the three 
gases just prior to hissing, namely, 20 volts. 

The ionization potential of the cyanogen molecule is 14 
volts. Hence, the 6-volt drop that occurs in the nitrogen 
arc is the difference between the 20-volt drop prior to hissing 
and the 14-volt drop after hissing. In the case of the carbon 
arc in oxygen, carbon monoxide and carbon dioxide will 
be formed, with carbon dioxide more likely to be formed if 
there is sufficient oxygen. The ionization potential of 
carbon monoxide is 14.1 and of carbon dioxide 14 volts. 
Thus, the 6-volt drop in the case of oxygen is the difference 
between 20 and 14 volts. In hydrogen, methane will be 
formed with an ionization potential of 14.5 volts. The 


drop should then be 5.5 volts, compared with an average Ou 


6 reported by Ayrton. 

The abrupt drop of the voltage when the carbon arc be 
gins to hiss thus is explained as a change in mechanism 03 
supplying the positive ions in the anode region. The ara 
in carbon dioxide should show no such abrupt drop 
since the ionization potential of the carbon dioxide is al- 
ready the lowest that can exist. This was found to be the 
case from the characteristics of the arcin carbondioxide. The 
arc hisses and produces radio-frequency oscillations, but 
there is no abrupt drop in voltage when the arc goes fronm 
the quiet to the hissing state. Likewise, in the arc betwee 
metal electrodes in air, nitrogen, or oxygen there is na 
abrupt drop in voltage when hissing starts, since the ioniza- 
tion potential of the metal anode is already lower than that o 
the products. For example, the ionization potential of tung— 
sten is 8.1 volts; of aluminum 5.96; of copper 7.68; and oft 
iron 7.83. Experimentally this was found to be the case 
with the tungsten arc in oxygen. The arc hisses, but agaim 
there is no abrupt drop in voltage. 


CONCLUSIONS 


alee ABRUPT DROP in voltage that occurs when the carbon) 
arc begins to hiss in air, nitrogen, oxygen, or hydrogeni 
thus appears to be a result of the change of mechanism for: 
supplying positive ions at the anode. ‘There is no abrupt! 
drop in inert gases or in gases such as carbon dioxide,, 
because there are no products formed with lower ionization 
potentials than those that already exist in the arc. Simi-- 
larly, with metallic electrodes, there is no drop in voltage: 
because the ionization potential of the metal is lower than: 
that of the product formed. 

Further studies along these lines to verify the results de-. 
scribed here are needed before a more complete idea of the: 
arc mechanism can be presented. 
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Metered Electromagnetically 


Liquid sodium is pumped and metered electromagneti- 
cally in an experimental installation at the Knolls Atomic 
Power Laboratory. The closed circuit loop was devised 
to study electromagnetic pump and magnetic flowmeter 
operation and obtain performance curves by computing 
pressure versus flow, using voltage, pressure, and sodium 
temperature variants. Flow is measured by the magnetic 
flowmeter in gallons per minute with an accuracy within 
2 per cent. Temperatures vary according to tests per- 
formed and range from 580 to 1,000 degrees Fahrenheit. 
Pressures range from 0 to 75 delta pressure. The pump and 
flowmeter operate on magnetic principles. 
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ALTHOUGH FEEDBACK CONTROL design re- 
: quirements usually specify the output time response to 
ome standard form of input, the design process commonly 
s performed on a frequency response basis. The existing 
wealth of knowledge and experience in steady-state a-c 
sircuit theory and in feedback amplifier performance justi- 
jes this design procedure. Under these conditions the 
aeed to transform from the frequency to the time domain is 
sreat. Exact mathematical methods of performing the de- 
sired transformation for linear systems exist but unfortu- 
nately do not lead to closed form results except in very 
special cases. Since even completely random inputs may 
be considered as composed of successions of impulses, 
knowledge of impulse response leads easily to the response 
for any specified input. 

An approximation for the time response of a linear system 
to a unit impulse input when the open-loop frequency 
response is known can be developed from the inverse 
Laplace or Fourier transform. Loci of constant imaginary 
components of the closed-loop frequency response leading 
to a plot of the imaginary component, J, against angular 
frequency, w, can be superimposed on the Nyquist or Bode 
plot of the open-loop response. J is assumed to be zero 
above w , a cutoff frequency empirically obtained from the 
investigation of four direct feedback systems having widely 
different open-loop characteristics. Excellent results are 
obtained for the four systems when @ is taken equal to 1.3 
times the frequency, w, ,, at which the imaginary component 
is equal to —0.1 and decreasing in absolute value. 

] is then expanded as a Fourier sine series in the interval 
O0<w<ay as 


foo} 


Kw)=) an Sint (nes a) 


n=1 


(1) 


When equation 1 is substituted in the inverse transform 
formula, 


et) = —(2/m) f.* To) sin et de (2) 


the resulting integration gives 


c(t) =2w9 sin ot), [n( —1)" an] /[n? x? —wy?t?] (3) 


n=1 
In addition to the empirically determined «, assump- 
tions are made that the imaginary component decreases 
linearly in the range where its absolute value is less than one 
tenth and hence difficult to determine from the loci plots, 


i 248, “Approximation of Transient Response From Frequency Re- 
Po ead eaacet by the AIEE Committee on Feedback Control System, 
and approved by the AIEE Committee on Technical Operations for presentation at the 
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or publication in AIEE Transactions, volume 72, 1953. 


C. H. Dawson is with the University of Rochester, Rochester, N. Y. 


This paper is a revision of a doctoral thesis done by C. H. Dawson at Iowa State College. 


Aucust 1953 


Dawson— Approximation of Transient Response 


that 18-point graphical integration gives sufficiently accu- 
rate values of the Fourier coefficients, and that contribu- 
tions to the time response of terms higher than the fourth in 
The figure of 1.3 in the deter- 


equation 3 are negligible. 


Figure 1. Loci of con- 
stant I superimposed on 
the Nyquist plot of 
C/E = [5(1+J0)']/[(Go)? 
(1+50.05.)? 


mination of w) represents a lower limit on this constant set so 
that the part of the imaginary component excluded from 
consideration does not introduce excessive error into the 
results. The upper limit on possible values of wo is de- 
pendent on the validity of the latter three assumptions and 
varies widely in the systems studied. Error is arbitrarily 


Figure 2. Actual and 3 Bee a TD 
predicted impulse re- ““ © PREDICTED 
sponses = (w/w. = 1.29) 2 Si 


for the system of Figure 1 


Q,= 17.6 
RMS ERROR=4.8 PERCENT 
1 — 

0.2 oa 0.7 


TIME IN SECONDS 


measured by taking the square root of the average of the 
squares of the differences between the predicted and actual 
responses at 20 points equally spaced over the first positive 
alternation of c(#). To establish a percentage reference, 
the same error was computed assuming that a difference 
equal to one per cent of the actual c(t) existed at each of 
the 20 times. The ratio of 1.3 gave errors of less than five 
per cent on this basis for each of the four systems. 

This method and the foregoing assumptions are valid for 
times less than 42/w, as shown by Figure 2 for a specific 
example, and the labor of computation is materially less 
than that required by other methods giving results of com- 
parative accuracy. The validity of the method for higher- 
ordered systems and for those not having direct feedback 
has not been investigated. The same procedure can, of 
course, be applied wherever an approximation of the in- 
verse Laplace transform is desired, provided the behavior 
of the transform is known on the real frequency axis. 
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Adjustable-Speed D-C Drives for Deep-Draw Presses 
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TREAMLINED AUTOMOBILE designs require deep 

drawing of component body parts in modern presses 
where flywheel, clutch, and simple crank action are re- 
placed with toggle action and direct-connected drive 
motors. 

If metal is drawn too rapidly it tears, resulting in scrap. 
Reducing press speed lowers production. An adjustable- 
speed-drive system permits low speeds during the drawing 
interval and high speeds during the remainder of the cycle, 
thus insuring maximum production and minimum scrap. 
A speed versus time graph for a 1,000-ton triple-action 
toggle press with such a cycle is shown in Figure 1. 

The adjustable-speed press drive used is an adjustable- 
voltage d-c direct-drive system. Figure 1 shows that the 
500-horsepower d-c driving motor must be accelerated 
from rest to high speed in approximately 1/2 second. 
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Figure 1. 


Motor speed versus time for one press cycle 
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Figure 2. 


TO EXCITER 


Adjustable-Speed D-C Drives 


to reach its final value. In order to overcome this proble L 
the drive employs field forcing which consists essentiall 


field current change is required and then quickly removi 
the overvoltage when the desired value of field current 
reached. . 

Figure 2 is a diagram of the circuit of the drive. TI 
main generator is excited by the number 7 control gene 
ator which in turn is excited by an electronic regulato: 
A reference voltage for setting the drive speed is obtaine 
from a regulated direct-voltage supply. This referencs 
is balanced against a feedback voltage from the generato 
armature thus regulating generator voltage. | 

A voltage drop across a motor armature resistor is usee 
for both a motor current-resistance drop compensatior 
signal and a current-limit signal. By current limiting 
during acceleration and deceleration the motor is mad 
to accelerate and stop in the minimum time possiblé 
without exceeding the commutating ability of the motor 0} 
main generator. 

The motor field is weakened over part of the speed range 
Field forcing is employed through control generato: 
number 2 which is excited from an electronic regulato: 
which regulates motor field current. 

In order to use field forcing, the control must responc¢ 
practically instantaneously to remove field overvoltage 
For this reason electronic regulators were selected. Rapic 
response is also required in the current-limit circuit t 
limit the initial accelerating current peaks. When stopped 
the main generator is suicided through relay SR, thu 
eliminating the main line contactor 
Five standard small control relay: 
and a cam switch are required t 
start the drive, run it through it 
cycle, and stop. 

Five drives of the type>describec 
are in operation. Oscillograph: 
show that the drive motor is ac 
celerated from rest to 690 rpm it 
about three revolutions of the moto: 
shaft. Production results obtainec 
have been satisfactory, with record 
exceeding anticipated figures. 


Basic circuit of drive 


| ELECTRONIC 
| REGULATOR 133 


| oToR FIELD 


Digest of paper 53-4, ‘‘Adjustable-Speed D-C Drive 
for Deep-Draw Presses,” recommended by the AIE 
Committee on Industrial Control and approved b 
the AIEE Committee on Technical Operations fc 
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for publication in AIEE Transactions, volume 72, 195: 
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Reactance Influence on 6-Phase Rectifiers 
| | 
4 


ONVENTIONAL METHODS OF calculating recti- 
fier voltage regulation are valid only if the angle of 
overlap i is less than 360 degrees divided by the number of 
phases. With larger overlap angles, any a-c reactance 
common to two or more simple rectifiers introduces an 
angle of inherent delay, even though the rectifiers are 
operated without phase control. This inherent delay 
reduces the direct voltage and, therefore, increases the 
voltage regulation. 

- Included is a curve for estimating voltage regulation of 
6-phase double-way and double-Y rectifiers. Defining 
1,X,/E, as the reactance factor based on commutated 
direct current, the ratio of direct voltage to no-load direct 
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Figure 1. Voltage regulation curve for 6-phase rectifier showing 
laboratory data 
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Figure 2. Commutating angle and forced delay angle in 6-phase 
bridge rectifier 
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Figure 3 (right). Laboratory 
waveshapes for a=30 degrees, 
u=90 degrees 


(a) Line-to-line voltage 
(b) Line-to-line and anode-to-cathode 
voltages 


(c) Anode-to-cathode voltage and 
anode current 
(a) 
voltage (E,/E,,) is plotted : 


against reactance factors in 


Figure 1. The curve applies 
to both double-way and 
double-Y circuits provided 


that, in the case of the double- 
Y circuit, leakage reactance 
between secondaries is negli- 
gible. Based on the load cir- 
cuit being predominantly in- 
ductive, there are three modes 
of operation as load current is 
increased from zero to short- re: 
circuit value. In the first 
mode of operation the com- 
mutating angle (u) increases res 
from zero to 60 degrees. 

During the second mode the 

commutating angle is fixed at 60 degrees, but the start of 
commutation is delayed by an inherent delay angle (a) 
which varies from zero to 30 degrees as load current is 
increased. The inherent delay angle does not increase 
during the third mode as the commutating angle increases 
to 120 degrees at short circuit. Commutating angle and 
inherent delay angle are plotted against reactance factors 
in Figure 2. 

Calculated values of F,/E,, were substantiated by 
laboratory data taken from a model rectifier on the analogue 
computer. In Figure 1 the laboratory points are indicated 
by crosses and laboratory data corrected for resistance drop 
in the circuit are indicated by circles. Oscillograms taken 
on the analogue computer during the third mode of opera- 
tion are shown in Figure 3. Figure 3a shows the oscillo- 
scope calibration, line-to-line voltage at no load, and a line- 
to-line voltage for 30 degrees inherent delay with approxi- 
mately 90 degrees overlap. The oscilloscope was adjusted 
to make one time division equal to approximately 36 de- 
erees and this calibration was maintained for all pictures. 


(b) 
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HE PARTICLE BY 
Johnson! introduced a 
number of concepts of 
fundamental interest for a 
preliminary understanding of 
the somewhat unusual phe- 
nomena taking place in mag- 
netic amplifiers with high- 
grade core materials. ‘The 
operation of the amplifier* appears to be characterized 
by modes in which the voltage of the a-c source is bal- 
anced by the rates of change of both core fluxes, and by 
modes in which one or the other of the cores is satu- 
rated. Under the assumptions made the output current 
and also the control current are both zero during the proc- 
ess of flux change. As soon as one core saturates, ‘‘firing”’ 
occurs; the output current is limited only by the resistance 
of the load while the control circuit, still coupled with the 
gate circuit through that core which is not saturated, 
acts like the secondary circuit of a conventional current 
transformer. 
Tracing the operation through a complete cycle it is 
seen that the instantaneous values of control 


z, and of rectified output current 7, have the same wave- 


ture. 


current 


Figure 1. Lineariza- 
tions of magnetic 
characteristics 


(A) (B) 


form and are in the inverse ratio of the number of turns; 
hence the d-c component of control current, /,, is related 
to the rectified average value of load current J, by the 
d-c transformer law V,J,=N,[,. As a result the amplifier 
output is controlled by the voltage of the signal source as 
it is this source which supplies J, in the control circuit. 
These results check well with the experimentation but for 
minor deviations which should be expected in view of the 
extremely simplified representation used for the magnetic 
characteristic. 

The addition of external feedback windings N, modifies 
the previous reasoning as the total d-c “control” ampere 


* A more complete critical comparison of basic methods of analysis of magnetic ampli- 
fiers is found in the Carnegie Institute of Technology Series of Technical Reports on 
Magnetic Amplifiers, Report number 11 by L. A. Finzi and G. F. Pittman, Jr., under 
United States Naval Research Contracts V7 ONR 30306 and 30308—Projects numbers 
075-272 and 275, An abridged report appears in the National Electronics Con- 
ference Proceedings, volume 8, 1952. 
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A brief survey is presented to provide orienta- 

tion in the abundant magnetic amplifier litera- 

Although lacunae still exist between 

the results of analyses and the requirements 

of designers with exacting performance speci- 

fications, extensive research is being continued 
as seen by the most recent literature. 


Finzi, Pittman, Jr.—Magnetic Amplifier Analysis 


) 
| 
turns acting on each core re 
sult now from ampere turm 
of “signal” proper, N,J,, ang 
from ampere turns of feed 
back. According to the origii 
nal treatment the balance c 
ampere turns per core is modi 
fied into N,I,+NJ,=Njp 
As N, is increased and ap) 
proaches N,, the signal requirements for a given outpu) 
decrease and higher gains are obtained. At the same 
rate, however, the simplified analysis becomes less adequate 
to supply accurate information on the signal requirements 
because N,J, results as the difference between two quantii 
ties which are comparatively large and nearly equal. The 
recognized minor departures from the original analysti 
become determining factors in the analytical prediction o 
the transfer characteristic, and thus of gains and time 
constants, of high-gain amplifiers. 

In fact it is not infrequent in practice to use a feedback 
ratio N,/N, equal to unity. A direct use of the foregoing 
formula conveys then the erroneous information that any 
output J, may result at zero signal. ‘The same lack o: 
useful information is found also for the common selfi 
saturating amplifiers of the doubler and full-wave type: 
which inherently behave like an external feedback amplifier 
with unity feedback ratio. 

This indicates that the treatment given should noi 
necessarily be considered as the ultimate analysis but! 
rather, as a starting point from which more refined methods 
are developed. Also other types of reasoning are usec 
profitably, with different approaches and even with 
different interpretations of the phenomena under study 
All this may perplex the uninitiated reader approaching 
the abundant literature already published on the subject 
of magnetic amplifiers.2 It is the purpose of this article 
to offer a preliminary orientation on the basic ways 0: 
thinking used and their gradual development. 


ANALYSES BASED ON LINEARIZATIONS OF THE MAG- 
NETIZATION CURVE OF THE CORES3-5 


f) es ANALYSES CONSIDERED in this section are based on 
an approximation of the magnetization curve of the 
cores by linear segments, as shown in Figure 14. The 
voltage differential equations written for the amplifier 
circuits then become linear. The process of integration. 
however, remains in general most laborious because the 


Revised text of a conference paper presented at the AIEE Winter General Meeting 
New York, N. Y., January 19-23, 1953, and recommended for publication by thi 
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on magnetic amplifiers; Part I, “The Magnetic Amplifier,” appeared in the July 
issue of Electrical Engineering. 
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inearized inductances of the wind- 
ngs change their values abruptly 
ering the cycle whenever the 
permeability »=dB/dH of either of 
the cores changes from the value 
ui to the value pe or vice versa. 
Boundaries must be matched in the 
solution at these times, which gener- 
ally are not known in advance, with 
not too straightforward mathemati- 
cal manipulations. 

_ The problem simplifies consider- 
ably if particularly simple types of 
impedances are considered in gate 
and control circuits and if addi- 
tional simplifying approximations 
are used for values of w; and/or po. 
The treatment given in the intro- 
duction in fact belongs to this gen- 
éral group of analyses, with the as- 
sumptions of zero control circuit 
impedance, of purely resistive load, 
and also of wi=o and pu2=0 in 
the linearization of the magnetic 
characteristic. 

An approximate solution still can be obtained, however, 
without excessive analytical difficulty if the assumption 
#1 very large but finite is substituted for the original 
assumption i= ©. This implies that some magneto- 
motive force, small but no longer zero, is required by the 
core in the unsaturated state. The analysis proceeds 
broadly in a manner quite similar to the one described,’ 
but differs significantly in its results as the total control 
magnetomotive force that results is now larger than N,J,. 
Also the output current of the amplifier at zero control is 
no longer zero and accordingly account is given for the 
shift of feedback transfer characteristics in the negative 
signal direction which is recognized experimentally. 
(This shift is shown in Figures 9B and 10 of the introductory 
article by means of feedback constructions applied to the 
experimental characteristics of Figure 9A and Figure 6 
which differ significantly in this respect from the calculated 
characteristic of Figure 5A. See EE, Jul ’53, pp 583-8.) 

Thus more realistic over-all results are obtained for 
amplifiers with 100-per-cent feedback. This analysis 
also accounts more accurately for the influence of load 
resistance upon output current, which in the original 
treatment appeared to be determined solely by the signal. 
Actually the load resistance does affect the output over 
the range of control when feedback is used. In the limiting 
case of 100-per-cent feedback the amplifier is no longer 
a controlled “‘current source” into the load but behaves 
rather as a controlled voltage source; that is, output 
current for given control is inversely proportional to load 
resistance. 

This modified treatment constitutes hereby a logical 
and welcome refinement of the introductory analysis. 
Still a serious limitation inherent to any such single valued 
representation of the magnetic characteristic is seen in the 
fact that hysteresis phenomena, which are really of fore- 


fe) 
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eT 


Figure 2. The self-saturated single-core component 


most significance in the performance of high-feedback 
amplifiers with grain-oriented nickel-alloy cores, are not 
properly accounted for. In fact the finite value of y1 to 
be used in the analysis just mentioned is not obtained 
from magnetic measurements on the core; rather the 
suggestion is made that it be evaluated backwards from 
experimental transfer characteristics measured on the 
magnetic amplifier using these cores. 

The use of a double-valued linearization of the magnetic 
characteristic, for example as shown in Figure 1B, may 
suggest itself at this point to account more directly for 
hysteresis phenomena; unfortunately a number of am- 
biguities seem to arise in the extension of the previous 
methods to any such double-valued linearization. 


THE SELF-SATURATED SINGLE CORE AS A COMPONENT 
OF DOUBLER AND FULL-WAVE AMPLIFIERS§—!° 


ie THIS TYPE of approach a single core is considered at 
first, as shown in Figure 2, and it is assumed that the 
signal winding is fed by a constant current source. 

Since the current i, is zero at the beginning of the 
positive half-cycle of gate voltage, the ampere turns of the 
signal current J, establish the initial flux level in the core. 
Then, in the first portion of the positive half-cycle the gate 
voltage is absorbed by the change of flux until saturation 
is reached; (that is, until the core absorbs a volt-time area 
corresponding to the difference between the saturation 
flux ¢,,, and the initial flux ¢, preset by I,). At this time 
“firing” occurs and the gate voltage appears across the 
load until it goes negative, or nearly so. During the 
subsequent negative half-cycle 1, at some time becomes 
zero; the core flux is reset again to the level established by 
I, and the process repeats. 

In order to predict the transfer characteristic of this 
circuit one must know how the preset flux level is related 
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Figure 3. Graphi- 

cal evaluation 

of magnetomo- 
tive forces 


mmf A =Noig + Note 
mmf B = Nog -Nic 


to the signal current. The descending branch of the major 
hysteresis loop terminated at +¢,,, has been proposed as 
describing this relation; also, some departures from this 
idea have been suggested. More recently the need for 
an accurate knowledge of the dynamic minor hysteresis 
loops (which express the not negligible effects of eddy 
currents in the core laminations), has been recognized for 
any precise determination of the actual preset flux corre- 
sponding to a given signal current. 

This type of thinking is used as a preliminary step in 
the study of conventional, 2-core self-saturating amplifiers, 
doubler and full-wave, by considering that such amplifiers 
consist of two such single-core components feeding a 
common load. It should be pointed out, however, that 
the whole reasoning is based on the assumption of a con- 
stant signal current which implies a very high signal circuit 
impedance. Although fundamental frequency voltages 
cancel in the signal circuits of 2-core amplifiers, even 
harmonic voltages are induced and cause harmonic cur- 
rents to flow to a degree depending on the actual signal 
circuit impedance. The preceding analyses on the other 
hand were based on the opposite assumption of very low 
signal-circuit impedance. ‘Truly, in conventional 2-core 
amplifiers neither assumption is quite met, and, in all cases, 
the signal-circuit impedance influences the transfer charac- 
teristic in a manner not directly predictable from any one 
of the preceding simplified analyses. Further research 
still is needed along this line. 

Leakage and capacitance effects of feedback rectifiers 
also affect the transfer characteristic, but so far only some 
of these effects have been accounted for analytically in an 
approximate way. 

Finally, extensions of all analyses described are needed 
to cover situations of more general loads, that is, not purely 
resistive; some of these needs are being met in the most 
recent literature. 

The transient performance of the various magnetic 
amplifier circuits is analyzed by determining the variation 
of average core flux following a step change in signal 
voltage and using steady-state expressions to relate rectified 
average output current to average core flux throughout 
the transient. For this an “‘effective’’ differential induct- 
ance of the signal circuit is defined as the ratio of the 
change in average signal circuit flux linkages to the corre- 
sponding change in average signal current. The steady- 
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state operation described indicates that changes in averag 
signal-circuit flux linkages and changes in rectified avera 


output current are proportional; hence signal-cir Hf 


risa 


gains. 
defined as the ratio of incremental power gains to tim! 
constants expressed in cycles of the supply frequency foi 
a given amplifier. . 


ANALYSES OF AMPLIFIERS WITH CORE MATERIALS Oj 

VARYING DIFFERENTIAL PERMEABILITY!— 

S tus ANALYSES considered before all have been based or 

assumptions tailored to fit grain-oriented nickel-alloy 

cores which exhibit sharp and complete saturation ai 
some well-defined flux level. 


These assumptions hardly 
apply to such materials as transformer steel or ferrites for 
which no such sharp transition occurs within the practica) 
limits of the magnetomotive forces allowed by the windings: 
In such instances a different approach is chosen with é 
method familiar to the transformer designer who wishes 
to evaluate instantaneous values of power transformer 
exciting currents. For instance in the case of the simple 
magnetic amplifier without feedback (see reference 1. 
Figure 1) it is assumed now that the fluxes vary sinusoidally 
throughout the whole cycle about some average value. 
That is, with »,=V,,, sin wt, the statement is made ¢,= 
Pmax sin (wt—2/2)+d0 and ¢3 = $max SiN (wt— 1/2) — oe 
where ¢ max depends on the voltage and frequency of the 
a-c source and the level go is in some way controlled by 
the average control current. (This statement really 
is justified only if voltage drops in control circuit im- 
pedances and also in load impedances are small.) Thus the 
instantaneous values of magnetomotive forces of either 
core are evaluated graphically as shown in Figure 3 or 
else, more conveniently, in closed analytical form using 
some suitable functional relationship to express the mag- 
netic characteristic of the core as represented by its normal 
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Figure 4. Zero load characteristic curves 
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nagnetization curve. Instantaneous currents in gate and 


. circuits are then obtained from magnetomotive 
forces mmf, and mmf, of the two cores. 

The results are commonly presented in the form of 
characteristic curves expressing rectified-average or rms 
output current versus alternating voltage applied to the 
gate windings for various values of average control current 
as shown in Figure 4. The results of the above zero load 
analysis agree rather well with the experimentation. 
Calculated (or directly measured) zero-load characteristics 
are utilized in more realistic situations in which loads, 
resistive or reactive, do exist by simply plotting suitable 
load lines. In doing this the approximation is accepted 
that the gate windings of the magnetic amplifier in series 
with the load may be considered as a linear inductance 
of a value prescribed by the signal current and by the 
resulting voltage that is impressed across the windings. 

_ For more accurate evaluations, the alternative remains 
open to attack the nonlinear problem directly by methods 
of successive approximation, which, however, are not 
likely to converge rapidly because of the pronounced 
nonlinearity involved. 

The influence of feedback circuits again is accounted for 
‘to a first approximation with the same general techniques 
described,! as the ampere turns of feedback intervene to 
reduce the signal requirements. Analytical refinements 
‘directed toward a more precise evaluation of elusive 
phenomena influencing the actual operation of feedback 
circuits are found in the literature. 

Here again transient performance is analyzed through 
the transient in average core flux ¢o as determined from 
graphical or analytical integration of the nonlinear voltage 
differential equation of the signal circuit on a cyclic 
average basis. 


SINGLE-CORE AMPLIFIERS FOR RAPID RESPONSE" 


ib THE AMPLIFIERS CONSIDERED so far the voltage of the 
signal source acts to produce a current through the 
resistances of the signal circuit, the magnitude of this current 
substantially determining the initial, or the average, flux 
level and thus the output. 

Other types of amplifiers with grain-oriented nickel- 
alloy cores have been devised in which the signal voltage 
acts in more direct ways to govern the initial flux level 
¢>. An example of this way of thinking is shown in the 
single-core amplifier of Figure 5. Here z, is the sinusoidal 
supply voltage and », is the signal voltage which, for the 
sake of simplicity, is assumed to be obtained from a full- 
wave rectified signal source. Its polarity is always directed 
against the rectifier o. 

During the positive half-cycle of the supply voltage the 
operation is the familiar one. The core flux builds up 
from preset level toward saturation while some negligibly 
small magnetizing current flows through the rectifier 7; 
when saturation is reached firing occurs and then the cur- 
rent is limited by the load resistance; as v, goes to zero 
the current in the winding decays also to zero leaving the 
core at the saturated level + $.2: 

In the subsequent half-cycle v, reverses its polarity and 


overrules v,. The rectifier « becomes conducting and the 
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output 
volt-time area 


Woy. 


volt-time 
area of signal 
volt-time area 
deducted from 

saturation 


Figure 5. Single-core ampli- 
fier for rapid response 


core flux is brought down from saturation. Under the 
opposing action of v, and z, a flux level gp is reached at 
the end of this half-cycle; this is the flux level from which 
the next positive half-cycle initiates and proceeds. 

The amount by which the core flux has been brought 
down from saturation is shown by the volt-time area of 
the spotted crescent in Figure 5. This is the volt-time 
area which must be reabsorbed by the core in the sub- 
sequent positive half-cycle before saturation and firing 
occurs. Thus the larger the signal, the smaller the spotted 
crescent, the shorter the time #, required to reach the 
firing point, and, finally, the larger the subsequent output. 
In fact the shaded output volt-time area of the load voltage 
after firing is equal to the volt-time area of the signal 
voltage alone in the preceding negative half-cycle. 

This is the essential feature of this device. As a corollary 
it follows that changes of signal voltage introduced, for 
example, before initiation of a negative half-cycle will have 
full effect already in the output of the next positive half- 
cycle. 

No need is felt to introduce concepts of magnetomotive 
forces in the qualitative description of the operation of 
this device as the attention is focussed rather on a control 
of flux levels obtained from the volt-time area of the signal 
voltage. Under the assumption of suitable hysteresis 
loops for the core there is no substantial analytical difficulty, 
however, in the evaluating of instantaneous values of 
magnetomotive forces and thus of magnetizing currents 
during intervals of flux changes. In fact this determina- 
tion may be desirable to account for the influence of re- 
sistive voltage drops of magnetizing currents which may 
modify the volt-time areas in question and thus the opera- 
tion. 


OTHER APPROACHES!4—15 


De OF INTEGRATION of the nonlinear circuit 
equations describing the system are responsible for 
the more or less adequate idealizations and simplifications 
forced into the various analyses. Some of these difficulties 
are eliminated if capable differential analyzers are available. 
Also the use of analogue computers has been suggested 
for the same purpose, for example, by approximating the 
magnetization curve with suitable electronic circuits. 

In the latter line of thought magnetic cores can be used 
directly as nonlinear elements of the analogue. Really this 
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reduces the problem to one of rational experimentation on 
some available magnetic amplifier to predict the perform- 
ance of a different amplifier in the stage of design. This is 
not as trivial as it may seem because of the large number of 
significant variables of the problem; thus rules of similitude 
have been derived which express the requirements for estab- 
lishing and interpreting the experimentation significantly. 


CONCLUSIONS 


a SURVEY is intended only as an elementary orienta- 
tion in the abundant literature available. The many 
analyses published on the subject of magnetic amplifiers have 
been reduced to fewer groups of basic thinking differentiated 
by the type of approach chosen expediently by the various 
authors in order to surmount in some way the difficulties of 
nonlinear problems which escape unified general treatments. 
Within each group a gradual development is noticed; in- 
adequate idealizations are discarded in favor of more accu- 
rate procedures and assumptions. Many effects previously 
neglected are being recognized in their significance and 
accounted for, and the scope of the problems treated is 
being broadened. Undeniably many gaps remain to be 
bridged between the results of the analyses and the require- 
ments of designers dealing with exacting performance 
specifications. ‘This situation is all but unusual in the 
history of any field of engineering; in this particular new 
field it is being faced presently with further extensive re- 
search as evidenced by the most recent literature. 
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Motor Overload Protection for Domestic 


Appliances 


W, PHAR AR ED 


ASSOCIATE MEMBER AITIEE 


HE REQUIREMENTS of Underwriters’ Labora- 
ales Inc., for the protection of motors in domestic 
appliances are based primarily on the rules for protec- 
tion of motors as given in the National Electrical Code. 
The requirements of the National Electrical Code, however, 
must be a type that can be administered by inspection 
authorities in the field, and therefore do not contemplate 
the evaluation of a specific motor application to the same 
degree that can be accomplished readily in a testing labora- 
tory. 
Until the time of the introduction of the automatic wash- 
ing machine, very few domestic appliances submitted to 
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Farrell—Motor Overload Protection 


Underwriters’ Laboratories, Inc., were required to have 
overload protection. Most appliances were controlled 
manually, within sight of the operator, and not subjected 
to great fluctuation of loads. Since these appliances were 
under the supervision of the operator at the time of starting, 
the only motor protection required was the short-circuit 
protection provided by the branch circuit protective device. 
Reports covering the analysis of fires which occurred in 
30 large cities throughout the United States in 1951 
indicated that 8,140 fires were of electrical origin. Of these, 
2,661 fires or 32.7 per cent of the total were due to motor 
burnouts. In Chicago during 1952, 31.8 per cent of elec- 
trical fires in 1-story dwellings were reported as caused 
by electric motors. Increased use of motor protective 
devices on domestic appliances can be expected to reduce 
the number of fires caused by motor-operated appliances. 


ELECTRICAL ENGINEERING 


A similar situation was en- 
countered several years ago 
in the use of the domestic elec- 
tric flatiron. At one time the 
electric flatiron was consid- 
ered to be responsible for 
more fires than any other 
electric appliance, because it 
was not generally provided 
with temperature-limiting or 
temperature-regulating  de- 
vices. Since 1941 the auto- 
matic flatiron for domestic 
‘use has become quite common, and as a result the fire 
records now indicate that less than 2 per cent of the total 
electrical fires reported are chargeable to electric flatirons. 

Motors in appliances, like motors elsewhere, require 

protection against short circuits, and, in some cases protec- 
tion against overloads. 
_ Short-circuit protection normally is provided by the fuses 
or circuit breakers installed in the branch circuit to which 
the appliance is connected. Because the rating of the 
branch-circuit protective device generally must be at least 
four times the full-load current of the motor, to permit the 
motor to get started, the degree of overload protection 
offered is limited. 

Motors used in domestic appliances are of the type whose 
starting currents are from approximately six to eight times 
the normal full-load current of the motor. Under condi- 
tions of overload, slow acceleration, or long-time operation 
on start windings, the motor current is likely to be far in 
excess of the normal rated current of the motor. Since 
heating is a function of the square of the motor current, it 
is evident that overheating will result under these condi- 
tions. As long as the maximum temperature and the time 
of operation at elevated temperatures are both limited, 
reasonable insulation life and safe operation is to be ex- 
pected. Motors in domestic appliances will handle mod- 
erate infrequent overloads safely for short periods of time. 
A Class A insulated motor, operating at temperatures over 
the prescribed limit of 105 degrees centigrade (hot-spot) for 
extended periods of time, causes accelerated deterioration 
of the insulation with attendant fire and shock hazards, 
including possible ignition of combustible material such 
as lint and dust which might contact the motor. 

Overload protection, where required, may be provided 
by current-responsive devices mounted on the appliance 
but not necessarily on the motor, or devices integral with 
the motor responsive to motor current, or motor current 
and temperature. Motors in appliances submitted to Un- 
derwriters’ Laboratories, Inc., are usually special-purpose 
motors designed for the particular application. The per- 
formance of any type of protective device is checked in 
conjunction with the motor it protects in each application 
to determine if it will limit the temperature of the motor 
under conditions of overload. 

In determining the acceptability of any overload protec- 
tive device, consideration is given to the intended use of the 
appliance, and to any other protective device which might 
be in the circuit and which would limit the time that the 
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The conditions under which Underwriters’ 
Laboratories, Inc., requires thermal or overcur- 
rent protection for motors in domestic appli- 
ances, those under which an appliance is con- 
sidered to be controlled automatically, those 
under which a hazard is considered to exist, 
and new conditions in the appliance which may 
be introduced by the installation of an overload 
protective device are discussed. Specific appli- A, 
cations where motor protection is required on 
appliances are presented. 


Farrell—Motor Overload Protection 


motor would be subjected to 
an overload. 

Underwriters’ Labora- 

tories, Inc., has required 
thermal or overcurrent pro- 
tection for motors in domestic 
appliances under the follow- 
ing conditions: 
If the appliance is in- 
tended to be controlled re- 
motely or automatically, and 
if the motor will become a 
hazard under any ordinary or 
severe overload, and if the appliance is likely to be so over- 
loaded under conditions of actual service. 

2. If the appliance is intended to be controlled remotely 
or automatically, and if the motor is a capacitor-run or 
capacitor-start motor, and if any hazard will result from 
either open circuit or short circuit of the capacitor. 


An appliance has been considered to be controlled re- 
motely if it is not within sight of the operator at the location 
of the starting device. 

An appliance has been considered to be controlled auto- 
matically under any one or more of the following conditions: 


1. If the repeated starting of the appliance beyond one 
complete predetermined cycle of operation to the point 
where some form of limit switch opens the circuit is inde- 
pendent of any manual control. 

2. If, during any single predetermined cycle of opera- 
tion, the motor is caused to stop and restart one or more 
times. 

3. If, upon energizing the appliance, the initial starting 
of the motor may be intentionally delayed beyond normal 
conventional starting. 

4. If, during any single predetermined cycle of opera- 
tion, automatic changing of mechanical load may reduce 
the motor speed sufficiently to re-establish starting winding 
connections to the supply circuit. 


A hazard has been considered to exist under the following 
conditions: 


1. If, under any running overload condition, the tem- 
peratures on the coil of an open-type motor or on the en- 
closure of a totally enclosed motor is more than 125 degrees 
centigrade, or if temperatures exceed 150 degrees centigrade 
on motors of portable appliances and provided the motor 
is controlled by a limit switch or the equivalent which pre- 
vents operation for long periods under such an overload 
condition. 

2. If, under any stalled rotor condition, the temperature 
on the coils of an open-type motor or on the enclosure of a 
totally enclosed motor is more than 150 degrees centigrade. 


The installation of an overload protective device in an 
appliance may introduce new conditions in the appliance 
which must be considered. These are 


1. Casualty hazards—if an automatic-reset type of 
protective device is employed, the automatic restarting of 
the motor must not result in any conditions of hazard to 
persons. 
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2. Nuisance trip—motor-operated appliance must start 
and operate in the intended manner without nuisance trip- 
ping of the proper size branch circuit fuse or circuit breaker 
or tripping of the overload protector. On a portable appli- 
ance the attachment plug cap defines the rating of the 
branch circuit. For a permanently installed device the 
branch circuit size is determined in accordance with the 
rules of the National Electrical Code (not more than 400 
per cent of the motor full load current). 

3. Short circuit—the overload protective device must 
not ignite combustible material when subjected to a short 
circuit limited to 200 amperes for a motor rated 1/2 horse- 
power or less, 250 volts or less (1,000 amperes for over 
1/2 horsepower or over 250 volts), when connected in series 
with the proper size branch circuit fuse. 

4. Arc rupture—the contacts of the protective device 
must be suitable for interrupting the stalled rotor current 
of the motor employed. 

Specific applications where motor protection has been 
required on appliances are 


Kitchen waste disposal units. 
Dish washers. 

Attic ventilating fans. 
Washing machines. 
Refrigerators. 

Oil burners. 


Coy I a 


Kitchen waste disposal units have been required to be 
provided with overload protection on the basis that they 
are subjected to overloads under normal operating condi- 
tions. ‘These appliances are manually controlled, and 
usually equipped with a short-time duty motor designed 
specifically for the application. The protective device is 
required to limit the temperature to 125 degrees centigrade 
under any overload running condition, and to 150 degrees 
centigrade under any stalled condition. 

Automatic dish-washing machines are required to have 
protective devices for the motor which will limit the tem- 
perature to 125 degrees centigrade on the motor windings 


under running overload conditions if the likelihood 
overloading is demonstrated, and limit the temperature ©: 
the motor to 150 degrees centigrade under stalled roto 
conditions. 

Attic ventilating fans are considered to be remotely con} 
trolled, and are required to be protected against stalled 
rotor currents only. Attic ventilating fans are not considi 
ered to be subjected to overloads normally. | 

Automatic washing machines generally have been re: 
quired to have overload protection only if a capacitor-type 
motor is employed. . 

Domestic refrigerator compressor motors and oil-burning 
equipment are required to have protection equivalent te 
the protection required by the National Electrical Code} 
This protection must be provided as part of the refrigerator 
or oil-burner assembly. Auxiliary motors such as blower 
motors are not required to have separate protection if 03 
a high-impedance type so that the temperature of the 
motor under stalled rotor conditions will not exceed 15 
degrees centigrade. 

Consideration has been given, of late, to the need of res 
quiring thermal or overcurrent protection on electric 
clothes dryers because of the large amount of combustible 
material in the clothes being dried and the inherent dangen 
of lint and dust accumulation in and around the motor. 

A nonautomatic motor-operated appliance within sight 
of the operator, even if subjected to considerable variation 
of load, is not considered to present the same potential fire 
hazard as does the automatic or remotely installed appli- 
ance. ‘This follows the generally accepted concept that 
the starting condition of a motor, or a severe overload 
condition, if permitted to exist for appreciable periods of 
time, as might result in automatic or remotely controlled! 
devices, are the conditions most likely to produce fires and! 
accidents. It is the objective of Underwriters’ Laboratories, 
Inc., to classify those domestic appliances where such a 
potential hazard is likely to exist, and then to determine by 
suitable tests that adequate safeguards against such hazards 
are provided either in the motor or integral with the appli- 
ance. 


Duo-Cone High-Fidelity Loudspeaker Eliminates Interference 
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Seven acoustical domes, indicated by Dr. H. F. Olson (right), 
director of acoustical research laboratory of RCA’s David Sarnoff 
Research Center, Princeton, N. J., are unique new design features 
of the RCA type LC-7A Duo-Cone speaker, introduced to enhance 
further fidelity of sound reproduction. Speaker incorporating 
this innovation, the ‘Olson speaker,’’ is part of the first RCA line 
of high-fidelity sound system components. The seven convex 
conelike protrusions deliberately spaced in a slightly irregular 
ring around the inside of the large low-frequency cone detour 
sound waves moving toward the outer rim of the speaker over 
paths that vary slightly in length. By thus preventing all seg- 
ments of a given wave from reaching the rim at the same instant, 
the design eliminates the interference normally introduced by 
radiation from the rim. With Dr. Olson is John Preston, co- 
developer of the design. Behind them is electronic device used 
for measuring speaker frequency response 
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A Relative Damping Criterion for Linear Systems 


J. F. KOENIG 
ASSOCIATE MEMBER AIEE 


Be i a alin 


N J ANY FEEDBACK CONTROLS and other physical 
3 systems are designed on the basis of linear theory, 
that is, linear differential equations with constant coeffi- 
cients. A. Leonhard! and A. Vazsonyi‘ have given graphi- 
cal methods for determining whether all roots of the char- 
acteristic equation are located within certain sectors of the 
complex plane. Vazsonyi’s method determines whether 
all dimensionless damping ratios ¢ of any linear system are 
ereater than any prescribed value. Each pair of complex 
conjugate roots of the characteristic equation of a linear 
system has its own value of ¢. Any such pair can be ex- 
pressed as: 


f—r4j1 -22)'“Jon (1) 

In equation 1, w, is the undamped natural frequency. 
¢<1 corresponds to an oscillatory transient response andl 
¢=1 corresponds to critical damping. 

In Figure 1 is shown the complex plane in which the roots 
of the characteristic equation may be plotted. A linear 
system is stable if, and only if, all roots of the characteristic 
equation have negative real parts. Consider a complex 
conjugate pair located on the boundaries of a symmetrical 
sector r—28, Figure1. This pair has a value of ¢: 


f=sin 8,0 < B< 7/2 (2) 


If all roots are located within some sector —28, 8 fixed, 
then all roots have damping ratios greater than ¢= sin #. 
By use of either the Leonhard graphical method or the Vaz- 


sonyi graphical method one can determine the number of 


roots inside and outside each such sector 7— 28. 

This article presents two theorems, with proofs, which 
can be used to obtain the same information. The subject 
method is completely analytical. It consists of the deter- 
mination of the coefficients of a continued fraction ex- 
pansion, obtained by the process of long division. For 
example, assume that the criterion is to be applied to a 
system described by an nth degree characteristic equation, 
in order to determine the number of roots inside and out- 
side the sector r—2, 6 fixed, Figure 1. Apply the Routh 
criterion to determine if all roots have negative real parts. 
If they do, assume that the continued fraction expansion 
is found to be 


Q(z) _ 1 
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If r of the coefficients c, are real and negative and (n—r) are 
real and positive, and the /, are pure imaginary or zero, 
then the nth degree characteristic equation has 2r complex 
roots outside the sector —26 and (n—2r) real or complex 
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roots inside the sector. Ifa value of 8 is chosen which cor- 
responds to a pair of roots on the boundary of the sector 
a —26 then the coefficients c, and k, will be zero. 

An extension of this method is presented for the evaluation 
of the complex roots of any real or complex polynomial 
equation. This is related to a method by Wall.5 Leon- 
hard’s graphical root-evaluation method is limited to the 
complex root pair, of any nth degree real polynomial equa- 
tion, with the lowest frequency. The subject method can 


Im (p) 
Im (Zz) 


Figure 1. Superposed 


complex planes Re (p} 


be used to evaluate any root pair, and in particular the 
root pair with the smallest damping ratio. 

By analogy with Leonhard’s root-evaluation method, 
Vazsonyi’s method can be extended in order to evaluate 
the root pair with the lowest frequency. All three methods 
will determine root values to any desired degree of accuracy. 

When estimating the transient performance of linear 
systems, the criterion, presented here, for relative damping 
ratios ¢, often can be used instead of evaluation of the roots. 
Compared with root evaluation the method described is 
much less laborious. 
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Phase Comparison Carrier Relaying 


H. W. GLENS NER 


MEMBER 


HE ADDITION OF a third terminal or a trans- 
former bank to a 2-terminal line section has economic 
advantages, but presents problems when using phase com- 
parison carrier relaying on such a line. In this type of 
relaying, the phase angles of the currents at the line ter- 
minals are compared over a carrier channel. The 3-phase 
line currents feed a sequence network, the output of which 
energizes two fault detectors, FD-7 and FD-2, and an elec- 
tronic circuit to control the transmission of carrier. Opera- 
tion of the low-set fault detector FD-7 starts the transmis- 
sion of a carrier blocking signal during a fault. The high- 
set fault detector /D-2 supervises tripping and generally is 
set to operate at a current value 125 per cent of the FD-7 
setting on a 2-terminal line. This assures correct relay 
operation for remote external faults with current magnitudes 
near the pickup values of the relay. 
For 3-terminal lines with ample generation at all termi- 
nals, the 25-per-cent margin between FD-7 and FD-2 is no 


FO2 
PICKUP 
os 
HKB_ RELAY CHARACTERISTIC 


FOR 
3— TERMINAL LINE 


RELAY TAP CG 


MINIMUM 3-PHASE FAULT 
CURRENT MUST 
BE ABOVE BLOCK 


MAXIMUM LOAD CURRENT 
MUST BE BELOW 
BLOCK 


AMPERES 3-PHASE 


RELAY TAPS 
(3-PHASE AMPERES TO PICK UP FDI ) 


Figure 1. Characteristics of relay for operation on 3-terminal lines 


longer sufficient. Consider an external fault beyond one 
terminal with equal values of fault current flowing in at the 
other two terminals. Under this condition, the ratio be- 
tween the settings of FD-2 and FD-7 must be at least 2 to 1 
to allow proper blocking. In order to provide the same 
percentage safety factor as for 2-terminal lines, #D-2 must 
be set at 2 times 125 per cent or 250 per cent of FD-7. 
With a 75-per-cent dropout for /D-7, the ratio between 
minimum 3-phase fault and maximum load current be- 
comes 2.5 divided by 0.75 or 333 per cent. This require- 
ment is incorporated into the bar graph of Figure 1. 

The third terminal on a transmission line often is added 
to supply a load, and the generation or back-feed from this 
terminal may be quite small. In such a case, the settings 
previously described are generally not satisfactory because 
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of the limited current from the third terminal. 
generation or back-feed at the third terminal is negligill 
then phase comparison relaying set for 2-terminal ope 
tion may be applied to the two main terminals under 
tain conditions as set forth by Cheek and Blackburn:* 


1. The maximum load current through relay A or 
to the tap must be less than 25 per cent of the 3-phi 
carrier-start fault detector (FD-7) pickup current of © 
relays. . 

With 25-per-cent difference between FD-7 and FI. 
and a remote external fault, the tap load plus external f. 
current may exceed the tripping value at one end, w 
the fault current at the other terminal may be less than 1 
carrier-start current. This will result in incorrect trippi 
of one end of the line. The limit on tap current is based 
the worst condition which occurs when the load and fan 
currents add directly. 

2. The maximum 3-phase current through ei 
relay A or B for faults at the bus C must be less than 
per cent of the 3-phase carrier-start fault detector pickup.. 

The second limitation results from the response of t 
relay to different phase-to-phase faults. When the rell 
taps are used which provide 3-phase pickup at tap valu 
the pickup for phase A—B and C-—A faults is 86 per cent 
tap value, but approximately 50 per cent for B-C faul. 
It is the relay response to B—C faults which makes the secos 
limitation necessary. 


If a large-capacity transformer is located at the tap, t 
relay at the two main stations may operate for a fat 
on the low-side bus at the tap. To prevent such und 
sirable operation, a carrier blocking terminal can be plac 
at the tap. With negligible back-feed from the ta 
overcurrent relays are used to start a carrier transmitt 
which sends a continuous blocking signal back to the rela 
at the other two terminals for faults at or beyond the ta 
The relays at the tap must not operate for internal faults } 
the line. A complete terminal of phase comparison rela 
ing equipment is not necessary at the tap for this conditio 
If the line side of the transformer bank is grounded or 
zero-sequence current can flow through the transform 
bank, a directional-overcurrent ground blocking relay w 
then be required. Such a relay will start carrier only { 
faults beyond the tap station, but not for internal grou 
faults where zero-sequence current flows into the line fre 
the transformer bank. 
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: An Axle-Driven Alternator-Rectifier System 
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4 HE APPLICATION OF 2-way telephone com- 
munication to moving railroad trains has created 
‘ a need for a dependable power supply for railway 
‘cabooses. A study of the system requirements indicated 
an axle-drive alternator-rectifier equipment to be better 
‘suited to this application than the conventional d-c gener- 
ator. A 3-5-kw alternator system has been developed, 
‘paying particular attention to the requirements of this 
“service, and to the fact that the equipment must operate 
over long periods without attention. 
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SYSTEM REQUIREMENTS AND LIMITATIONS 


HE PRIME REQUISITE OF a caboose power supply is 
reliability with a bare minimum of maintenance. 
Unlike the railway passenger 
car, the caboose receives 


Gear drive and centrifugal clutch, Figure 4. 
Selenium rectifiers—power and control, Figure a 
Rectifier fan. 

Voltage control relay, Figure 6. 

Current limit relay, Figure 6. 

Line contactor, Figure 6. 
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300-ampere-hour 32-volt battery. 


This equipment, when applied to a caboose, is rated to 
produce a d-c output of 80 amperes. The voltage may be 
preset between 36 and 45 volts, over a speed range from 
10 to 90 miles per hour. It also may be applied to other 
equipment on which a small power supply may be re- 
quired, such as work-train, baggage, express, and railway 

postal cars. Depending on 
the speed range the output 


a minimum of electrical at- This new power system features high re- may be as high as 125 am- 
tention and the periodic over- liability, over-all simplicity, low initial as well peres, still regulated at a 
“haul may not occur at stated as low maintenance costs, small size, light preset value between 36 and 

intervals. For this reason the weight, and extreme speed range and versa- 45 volts, as shown in Table I. 
maintenance requirements of tility. Reliability is the keynote of 


“its electric system must be 
extremely low. This stipula- 
tion strongly discourages the use of a small engine-gener- 
ator set with its need for regular fuel, lubrication, and cool- 
ant servicing. The alternative type of power supply sys- 
tem is the axle-driven generator with a large storage battery. 

The system must provide full output over a very wide 
speed range. While it is expected that a large part of the 
operation will be at low speeds, as in drag freight service, 
one operator has specified a range from 10 to 90 miles 
per hour. 

A third requirement is that the control be fully automatic. 
The generator must be self-excited and must build up at 
a speed below 8 miles per hour. The system must include 
both current-limit and voltage-control features to protect 
the battery and the charging equipment. At standstill 
the parasitic power drain from the battery must be very 
small to prevent discharging during long layovers. 


GENERAL DESCRIPTION 


; WE AXLE-DRIVEN alternator-rectifier system pictured 
. in Figure 1, with its schematic wiring diagram shown 


in Figure 2, includes the following components: 


1. Axle-driven alternator, Figure 3: 


Full text of paper 53-78, “An Axle-Driven Alternator-Rectifier System for Caboose 
Power Supply,’? recommended by the AIEE Committee on Land Transportation and 
approved by the AIEE Committee on Technical Operations for presentation at the 
AIEE Winter General Meeting, New York, N. Y., January 19-23, 1953. Scheduled 


for publication in AIEE Transactions, volume 72, 1953. 
A. H. Hoffer and G. W. Weber are both with the General Electric Company, Erie, Pa. 


the design. This is evidenced 

by the choice of a totally en- 
closed alternator with a gear-type drive, and a relatively 
large 300-ampere-hour 32-volt battery. 


OPERATION 


HE ALTERNATOR Is mounted under the caboose, 

Figure 4, and driven from the axle by an outboard- 
type double-reduction gear unit with a 5.28 to 1 gear 
ratio. A splined propeller shaft with universal joints 
provides for the movement of the truck relative to the car 
body. When the axle drive reaches a predetermined speed, 
somewhat below the voltage cut-in speed of the alternator, 
the centrifugal clutch engages and connects the gear drive 
to the alternator. 


Table I. Alternator-Rectifier System Performance* 


Gear Ratio 
ee See SS 
2.54 3.09 3.44 5.28 
Rated d-c output—amperes.......--+++-+++e seers 25) coerets T25 ec isies 25 recat 80 
Rated d-c output—volts............---2- eee er trees 40)0515.0:5 40..... 40.0 40 
Maximum regulated d-c output—volts..........--+- LEO ae AS eyecare NTE od 45 
Wheel diameter, inches-maximum,.........--+++++: 3Giaarets 3 Giese BG mercies 33 
Wheel diameter, inches—minimum.........-..----- 35) tas B5gas 333 uns 31.5 
Maximum permissible speed—miles per hour.......- 3 Dinette Ue ereter « 100 3c 90 
Minimum continuous speed—miles per hour......... 30...-. PAO is ESS OG 10 
Minimum full-load cut-in speed—miles per hour, 
25 degrees centigrade........ sss ere e ee ceeees BB's sie Gh rrcs HiSite aan ORS 
Minimum voltage cut-in speed—miles per hour, 32 
volts d-c, no load... 6. cccccscccse ness ee tene ses 1 BR as Toes ac T4 eae 8 


* These ratings are obtained from a single alternator. Rectifier size and capacity in- 
Crease with the full-load current rating. 
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Figure 1. Sample axle-driven alternator mounted under a 

caboose 
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Figure 2. Schematic diagram 


With the small residual flux in the alternator fixed by 
design, the system constants are such that the alternator 
voltage will build up at some speed below 430 rpm (8 
miles per hour with 5.28 gear ratio and 33-inch wheels). 
A selenium rectifier in series with the rectifier fan isolates 
the fan from the field circuit during build-up. This 
permits the use of a common field and fan rectifier with no 
appreciable decrease in the build-up speed. As _ the 
voltage builds up, the rectifier fan starts and the line 
contactor closes, actuated by the fan motor current. 
When the rectified voltage exceeds the voltage of the 
battery, direct current begins to flow to the battery and 
its connected load. When the rectified voltage tends to 
exceed the desired charging voltage, the voltage-control 
relay begins reducing the alternator field current by 
opening its normally closed contact intermittently, thus 
inserting resistance in the field circuit. A further reduction 
of field current to essentially zero is possible when the 
normally open contacts begin short-circuiting the field 
intermittently. The current relay acts in an exactly 
similar manner when the desired maximum load current 
is exceeded, reducing voltage to hold constant current. 
Note that when the current-limit relay reduces the voltage 
to a value less than the setting of the voltage-control relay, 
the latter is inactive and the former has complete control. 
Capacitors C7 and C2, and resistor R4 form an arc-sup- 
pression circuit for the contacts of both relays. Voltage 
adjustment over the range required by 32-volt lead-acid 
or nickel-alkaline batteries is accomplished by means of 
adjustable resistor R3. 
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reverse current is blocked by Fie! rectifiers. ti 
voltage of the control rectifier reaches a very low? wa 
the line contactor will disconnect the battery and its | loa¢ 
from the system. The rectifier fan will stop also. 1 
primary function of the line contactor is to remove 
rectifier leakage and the voltage relay coil loads from t 


battery while the equipment is idle. In case of fan failu zs 


resulting from a locked rotor, the fan fuse will blow, 


energizing the line contactor coil. Similarly, any failur 
that opens this circuit also will de-energize the line contacto: 
coil. Thus the rectifiers are protected against damage 
by fan failure from any cause. 

A 3-phase full-wave bridge of selenium rectifiers is usec 
to provide high efficiency and a low a-c ripple in the d- 
output. Six 40-ampere time-delay fuses protect the 
individual branches of the bridge. This provides closer, 
faster protection for both the a-c and d-c circuits tha 
would be possible with a single fuse of larger size. The 
selenium rectifier stacks have a special vapor-resistant 
coating to reduce damage from moisture and corrosive 
vapors. | 


OF THE ALTERNATOR-RECTIFIER AND) 
D-C GENERATOR SYSTEMS 


COMPARISON 


= THE PURPOSE OF evaluating these two systems, the: 
alternator-rectifier system will be compared to a typical! 
d-c machine, also totally enclosed and capable of perform-. 
ing the same service. The fundamental difference between. 
the alternator and the d-c generator lies in the location of 
the power windings and rectifying devices. From this 
stem many of the advantages that the alternator enjoys. 


Brushes. The d-c machine has its power windings located 
in the rotating armature, necessitating a commutator and 


Exterior of alternator 


Figure 3. 
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Figure 4 (above). Close-up of caboose installation, showing gear drive, centrifugal clutch, and 
Selenium rectifier group 


sample alternator. Figure 5 (right). 


a high-current-collecting brush-rigging with a multiplicity 
of brushes. These introduce high friction and contact 
losses as well as high brush maintenance. ‘The a-c machine 
has its power windings located in the stator, and only a 
small exciting current need be carried to slip rings by the 
brushes. The brush drop loss at full load is reduced 
from 176 to 3 watts, and the brush friction loss at maximum 
speed is reduced from 350 to 16 watts. 


Power Conversion. The d-c machine rectifies its power 
from alternating to direct current by its commutator. 
The ability of a machine to commutate well depends, to 
a great measure, on the reactance voltage per bar. This 
voltage varies directly with the speed, the load current, 
the number of poles, and the number of commutator bars. 
It also varies with the square of the number of turns per 
armature coil. As the full-output speed range of a d-c 
machine is widened, it becomes increasingly more difficult 
to obtain good commutation and long brush life at the 
high-speed end of the range. 

The a-c machine has its power rectified externally, and 
hence has no commutator. Therefore, it requires no 
space for a commutator and no extra surface area to 
dissipate commutator losses. Also, since it has no speed 
limitation imposed by difficulties in obtaining good com- 
mutation, the a-c machine can be made considerably 
smaller and lighter than its d-c counterpart. 


Compartmentation. In a totally enclosed d-c machine, 
air from the main body of the machine must be blown 
over the commutator to keep it cool. This air becomes 
contaminated with carbon dust, some of which is deposited 
on the insulating surfaces of the machine. This results 
in reduced creepage resistance and the danger of dielectric 
breakdown. 

In the alternator the slip-ring losses are low, allowing 
the rings and brushes to be isolated in a separate chamber. 
Thus the carbon dust—which, incidentally, is far less 
with slip rings than with commutators~~can be kept away 
from all the windings. 


Field Windings. The alternator is simple in construction 
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and operation. It has only one field coil which excites all 
of the pairs of poles in parallel. It requires no series, 
differential, or commutating field windings, such as may 
be required by the d-c machine. 


Stability. A d-c machine is considered unstable if at 
any speed its excitation requirements decrease for an 
increase in load. As the speed range increases, it becomes 
progressively more difficult to design a stable d-c machine. 
The alternator-rectifier system, on the other hand, is 
inherently stable at all speeds and can produce full output 
over an extreme range of load and speed without the need 
of stabilizing windings. 


Control Features. ‘The control for an alternator-rectifier 
system is inherently simpler than that for a d-c generator. 
Since the alternator output is alternating current, no 
polarity reversing switch is required. Furthermore, the 
valve action of the rectifiers prevents the flow of reverse 
current, thus eliminating the usual reverse current relay. 

Another potential advantage of the a-c system lies in 
the fact that the presence of an a-c power supply makes 


VOLTAGE 


LINE 
CONTACTOR! 


Figure 6. Control panel 
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ALTERNATOR SPEED IN THOUSAND R PM 


Rotor assembled on shaft 


Figure 8. 


possible the development of a completely static regulator 
and the elimination of all contact-making devices. How- 
ever, the system now in use, as shown in Figures 2 and 6, 
employs the vibrating-type voltage and current relays. 


Initial Cost. ‘The maximum speed-range at full load 
establishes the size and cost of the system. The combina- 
tion of the a-c machine with its external rectifier is com- 
parable in cost to the d-c machine alone. Moreover, 
since the field current requirements of an a-c machine are 
less than that of its d-c counterpart, a less expensive regu- 
lator can be used. 


System Efficiency. The over-all efficiency of the alter- 
nator-rectifier system at the low speeds which generally 
characterize freight service is greater than that of the d-c 
generator system. ‘Table II compares the losses in the 
two systems, and Figure 7 shows how the a-c system 
efficiency varies with speed. In the middle of the speed 
range the efficiencies of the two systems are almost identical. 
At extremely high speeds the efficiency of the a-c system 
is slightly less than that of the d-c system. However, 
operation at these speeds is rare. 


ALTERNATOR DESIGN 


Glee ALTERNATOR Is a 12-pole 3.2-kw machine with a 
speed range of 537 to 5,070 rpm, and a frequency 
range of 53.7 to 507 cycles. Its simplicity stems from the 
design of its rotor, shown in Figure 8. This is assembled 
by pressing two similar 6-legged castings onto the ends of 
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Table II. Comparison of Typical A-C and D-C System Losses} 
3 <2 ne 


Alternating Current 
(in Watts) i 


Brush'contact droposssje 2 -pvsieeta le sis tele eee 


Brush: friction: losses ct. teases otto teeetaeete eaten oraayciisahanegern si auaetstneNe 

Windage loss .(2.-fsresesethic 7s =ayse aie oie Clavie teveleovele A ncusetate sto okete erereteiots 3 
Armature) Copperdlossienert yee eiciaeeites tee 350i. acter 356 
Bield COppery 1OSS ve crcrays ete a) he tole enol eee eee (ior an danneo Htoar co 442 
Commutating pole copper loss,................ (cron. toes e oN 146 
No-loadicore oss conv: nc an eee ies eer AMA ieee ees vahaveusiste ates eel 
LO aloes Mererele ts on cectsice toss ate sien pets take tone tee AO ss. eeeeaqeacnagekayere ante 18 
Rectifier and: fan lossiee .,-0e)05 ee aes er ee DAD... sermon eons 0 
Reverseseurrent melay oss. ani areca cline a nse MS 
Regulatorloss 5.07005 as cee ee eee G4 Soc. aco te reese eae 360 
(el Saoanoporcon Carnates go ouN boo lcboNbo0.am 15932 \rieeeretsyai vey ere Ste ieee 
Bificiency,7per\ cent retry ters eiy-1ieeolci taser tee toretets WUDGe Ste. onos cad Gdns 55 67.0 


+ Based on net output of 80 amperes at 40-volts direct current at 10 miles per hour 


| 
| 


a prewound rotor sleeve which, in turn, is pressed onto | 
shaft. The 12 tapered field poles are essentially fixee 
cantilevers, very sturdy in construction and offering high 
resistance to centrifugal forces. The rotor magnetii 
circuit was especially designed to require very little excitins 
power. ‘This minimized the size and cost of the regulator 
Since all the pairs of poles are excited in parallel by : 
single field coil, the alternator requires much less fielc 
power than does the d-c machine. As previously indicated! 
care was taken in choosing the magnetic materials for the 
rotor to provide just the right amount of residual fluz 
to make the machine build up at low speeds and ye: 
not provide an overvoltage at no lead and high speed. 

The leads of the single field coil are brought out through 
shallow slots in the shaft to the slip-ring assembly which 
is housed in a separate brush-holder compartment. The 
slip-ring assembly consists of two brass rings molded in 
resin. The rings are presprayed with molten copper 
to increase their surface hardness and decrease their frictior 


Figure 9. 


Completely wound stator 
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Figure 10. Sequence diagram for 3-phase full-wave rectifier 


and contact drop. ‘Two brushes, at right angles, ride each 
ring to provide positive current collection and prevent 
arcing at the rings. Each brush is 2 inches long, and the 
wear rate is extremely low. Each of the four brush holders 
is securely bolted to integrally cast framehead studs to 
Field tests indicate that a set of 
rings and brushes may last for many years so that need 
for brush maintenance is reduced almost to the vanishing 
point. 

In designing the stator, see Figure 9, for this machine, 
72 slots were chosen since this yields a large number of 
voltage and current combinations should it be desired to 
rewind the machine to supply a different voltage system. 
The high number of slots also minimizes the stator leakage 
reactance and the load loss. The stator windings are 
Y-connected to give the lowest cutin speed for the alter- 
nator and to prevent circulating currents. Class B 
insulation is used throughout. 

This machine was designed with a large air gap to 
minimize the load loss in the solid pole faces which varies 
inversely as the square of the air-gap length. 

The line current waveform of an alternator loading into 
rectifiers is not the same as that for one loading into a 
balanced resistive load. When a sine-wave alternator 
loads into a balanced resistive load, the current waveform 
is identical with and in phase with the impressed voltage 
waveform. In an alternator loading into a 3-phase full- 
wave bridge of rectifiers, the current at any instant flows 
only in the phase which is most positive and the phase 
which is most negative while no current flows in the third 
phase, Figure 10. Every 60 electrical degrees, or six times 
every cycle, one rectifier stops conducting and another 
starts. Every time a rectifier cuts in, a transient oscillation 
appears in the line current, see Figure 11, whose time 
constant is determined by the inductance, capacitance, 
and resistance of the circuit. The amplitude of these 
transients increases directly with load and speed. The 
recitfiers can handle them easily, but the air gap of the 
alternator must be made large to limit the load loss intro- 
duced. The solid poles act as amortisseur windings to 
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TIME 


Figure 11. Typical 
waveforms of al- 
ternator phase 
current with re- 
sistive and rectifier 


loads 


RESISTIVE LOAD 


oo 


RECTIFIER LOAD 


damp out these transients and to minimize their effect. 

The over-all dimensions of the alternator are: height 
207/16 inches, width 21 inches, and length 24 inches. The 
complete machine weighs 408 pounds. 

Long experience in the design of railway equipment 
has proved the totally enclosed design to be the most 
satisfactory, hence it was used on this equipment. The 
machine is completely sealed with neoprene gaskets to keep 
out dirt and moisture. For better cooling, its nonmagnetic 
aluminum frameheads are ribbed inside and out, as shown 
in Figure 3. Fan blades, cast integral with each end of the 
rotor, see Figure 8, circulate air through the stator and 
windings and return it to be cooled against the framehead 
ribs. 

The machine is fitted with two similar heavy-duty pre- 
lubricated ball bearings. Here again, ease of assembly 
and disassembly was kept in mind. The slip-ring end 
bearing pulls off over the slip rings without disturbing 
them. The outer race of the drive end bearing is securely 
clamped, while a special anticreep device prevents the 
outer race of the slip-ring end bearing from rotating, yet 
allows it axial freedom to compensate for thermal expansion 
of the rotor. 

The alternator is hung under the side of the caboose, 
and is isolated from body vibration by four rubber mounts. 


CONCLUSION 


A SAMPLE EQUIPMENT of similar design has been operating 
successfully on a major railroad for over a year. 
Additional equipments are currently being supplied. 
Some of the outstanding features of this new system are 
high reliability, over-all simplicity, low maintenance, low 
initial cost, small size, light weight, and extreme speed 
range and versatility. 


REFERENCES 


1. Selenium Rectifiers in Motor Vehicle Power Systems, Glen Ramsey, AIEE 
Transactions, volume 68, part I, 1949, pages 149-53. 


2. Very-High-Frequency Radio Communication in Train Operation, F. H. Menagh, 
A. E. Jones. Electrical Engineering, volume 71, April 1952, pages 312-17. 


3. An A-G Vehicle Generating System, A. D. Gilchrist. 
66, August 1947, pages 779-80. 


Electrical Engineering, volume 


703 


Method of Evaluating Insulation Systems in Motors 


Cc. BB LEAPE 


ASSOCIATE MEMBER ATEE 


ie ORDER TO obtain a relative evaluation of electrical 
insulation materials for use in motors, it is necessary 
that these materials be combined into insulation systems 
and aged until failure. The aging conditions should be 
equivalent to those expected in the field except that the 
temperature may be elevated and the humidification 
intensified to accelerate the aging. 

To make the insulation test conditions approach ex- 
pected field conditions and to have the results representa- 
tive of a wide range of motor sizes, the insulation system 
is aged in 5-horsepower 440-volt 60-cycle squirrel-cage 
motors. 

The aging consists of alternate periods of heat run and 
humidification until the motor fails. The elevated, aging 
temperature during the heat run is obtained and held by 
reversing the motor every 6 seconds when its temperature is 
below the setting of a controlling instrument. 

As the motor insulation ages, it is inspected for physical 
changes and is measured electrically for insulation re- 
sistance, capacitance, and dissipation factor. These 
measurements, made at elevated temperatures, give a 
sensitive indication as to the degree of embrittlement of the 
insulation. ‘This is indicated in Figure 1 showing curves 
of capacitance and dissipation factor measurements for 


DISSIPATION FACTOR (%) 


MICROFARADS ) 


CAPACITANCE (.001 


NN 


Figure 1. Capacitance and dissipation factor to ground versus 
cycles of aging for systems A and B. The measurements were 
made at 160 degrees centigrade during cooling after the heat runs 
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Figure 2. Insulation life versus temperature for insulation 

systems A and B. (The temperature in degrees centigrade is — 

plotted on an inverse absolute temperature scale.) The aging 
temperatures are 175, 200, and 225 degrees centigrade 


cycles of aging. Similarly a curve of insulation resistance 
versus aging can be plotted showing how the insulation 
resistance increases with gradual embrittlement of the 
insulation. By comparing the characteristics of these 
curves for various insulation systems their relative rates 
of aging may be determined at lower temperatures without 
aging the insulation system until failure at these lower 
temperatures. . 

Figure 2 shows temperature-life curves for two insulation 
systems. ‘These curves were made by plotting the life of 
the insulation system, determined at 175, 200, and 225 
degrees centigrade, against aging temperature on an 
inverse absolute temperature scale and extrapolating to 
the lower temperatures. By these curves it is possible to 
obtain an estimate of insulation system Jife under operating 
conditions which approach those in the field. 

In addition to obtaining insulation system life, this 
method allows an accurate evaluation of preliminary 
empirical laboratory tests on insulation components. 
Since it is possible to determine in the stator winding the 
location and frequently the initial cause or mechanism of 
the failure, preliminary laboratory tests can be correlated 
to motor-winding failure conditions. 


Digest of paper 53-207, ‘A Method of Evaluating Insulation Systems in Motors,” 
recommended by the AIEE Committee on Rotating Machinery and approved by the 
AIEE Committee on Technical Operations for presentation at the AIEE Summer 


General Meeting, Atlantic City, N. J., June 15-19, 1953. Scheduled for publication 
in AIEE Transactions, volume 72, 1953. 


C. B. Leape and J. McDonald are with Westinghouse Electric Corporation, East 


Pittsburgh, Pa., and G. P. Gibson is with Westinghouse Electric Corporation, Buffalo, 
NEY: : 


ELECTRICAL ENGINEERING 


INSTITUTE ACTIVITIES 


Technical and Social Activities Announced 


i 


The AIEE Pacific General Meeting will 
‘be held in Vancouver, British Columbia, 
Canada, September 1-4, 1953. Vancouver 
is situated on the shores of the Pacific with a 
‘spectacular backdrop of mountains rising 
5,000 feet from the ocean. The Vancouver 
Hotel has been chosen for the meeting head- 
“quarters and all technical sessions and social 
functions will be held in this hotel jointly 
operated by the Canadian National and 
Canadian Pacific Railways. 


a INSPECTION TRIPS 


 345-Ku Transmission Line From Wahleach to 
T. Ingledow Station. One of the first trans- 
mission lines to be built in North America at 
this voltage. This line extends through the 
fertile Fraser River Valley to the generating 
station situated on the edge of the mountains. 


Wahleach Supervised Automatic Generating 
Station. This station operates on the highest 
hydraulic head of any major unit in Canada. 
Tt is also the largest unit with vertical shaft 
impulse waterwheel. This station has been 
opened just recently and embraces many 
unique design features of general interest. 


Lake Buntzen Automatic Supervised Generating 
Unit. The highest speed umbrella-type gen- 
erator yet built. This station is reached after 
a picturesque boat trip through inland waters 
out of Vancouver. 


Dal Grauer Substation. ‘This interesting in- 
stallation just completed in the heart of 
Vancouver is notable for its modern exterior 
design with a plate-glass front enabling 
passersby to observe the operations of a 
modern substation. Even the colors are a 
radical departure from the usual standards. 


Oak Ridge Transportation Center. ‘The heart 
of one of the largest and most modern trolley- 
bus and motor-bus transportation centers on 


Workman install- 
ing a_ potential 
transformer in the 
Dal Grauer Sub- 
station which is 
scheduled for in- 
spection during 
the Pacific General 
Meeting in Van- 
couver 
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the continent. To those interested in the 
transportation field, many interesting fea- 
tures will be observed. 


Forest Products Industry. Wood products 
are the most important industry in British 
Columbia and visits will be made to some of 
the larger sawmills and plywood mills. The 
electrical and mechanical features of these 
large operations which reduce 6-foot logs to 
small pieces of lumber in a matter of minutes, 
are always of interest to visitors from non- 
forest areas. 


Howe Sound Boat Trip. A supervised in- 
spection tour by steamship of two major 
industries, a large copper mine and a pulp 
mill, can be made in 1 day from Vancouver. 
The boat stops at Brittannia Mining and 
Smelting Company Ltd. and at Alaska Pine 
and Cellulose Company Ltd. mills. A first- 
hand trip through either of these operations 
will be available. 


Van de Graaf Generator at University of British 
Columbia. ‘This Van de Graaf generator was 
installed recently at the university and may 
be of interest to some visitors. Other facili- 
ties at the university will be open to AIEE 
visitors. 


T. H. Crosby will be in charge of inspection 
trips. 


SOCIAL ACTIVITIES AND SPORTS 


Several social activities have been arranged 
for both the ladies and the members under 
the chairmanship of C. E. Woolgar. 

On Tuesday, cocktails will be followed by 
a dinner-dance on the Panorama Roof of the 
Vancouver Hotel. Entertainment by the 
“Theater Under the Stars” group will be 
featured. Price per ticket is $6 each at the 
ticket desk. 

The President’s reception will be held on 


Institute Activities 


Future AIEE Meetings 


Pacific General Meeting 

Hotel Vancouver, Vancouver, British Co- 
lumbia, Canada 

September 1-4, 1953 

(Final date for submitting papers—closed) 


Middle Eastern District Meeting 
Daniel Boone Hotel, Charleston, W. Va. 
September 29-October 1, 1953 

(Final date for submitting papers—closed) 


Aircraft Electric Equipment Conference 
Benjamin Franklin Hotel, Seattle, Wash. 
September 30-October 2, 1953 


Conference on the Application of Motors to 
Air-Moving Equipment and Symposium on 
Induction Motors 

Hotel Van Orman, Fort Wayne, Ind. 
October 6-8, 1953 


Conference on Machine Tools 
Cleveland Hotel, Cleveland, Ohio 
October 14-16, 1953 


Textile Industry Conference on Electric 
Equipment 

North Carolina State College, Riddick Labo- 
ratories Auditorium, Raleigh, N. C. 
October 29-30, 1953. 


Fall General Meeting 

Muehlebach Hotel, Kansas City, Mo. 
November 2-6, 1953 

(Final date for submitting papers—closed) 


AIEE-IRE Conference on Electronic In- 
strumentation in Nucleonics and Medicine 
New Yorker Hotel, New York, N. Y. 
November 18-20, 1953 


AIEE-IRE-ACM Eastern Computer Con- 
ference 

Statler Hotel, Washington, D. C. 
December 8-10, 1953 


Winter General Meeting 
Statler Hotel, New York, N. Y. 
January 18-22, 1954 


Conference on Feedback Control 
Claridge Hotel, Atlantic City, N. J. 
April 22-23, 1954 


Summer General Meeting 
Los Angeles, Calif. 
June 21-25, 1954 


Thursday, September 3, and will consist 
of a cocktail hour followed by a dinner in the 
Banquet Room of the Vancouver Hotel. 
After the dinner there will be dancing in the 
Ballroom. Tickets will be $4 each. 

For other activities, the Information Com- 
mittee will provide data as to various boat 
and sight-seeing trips which are readily 
available, and the Ladies’ Committee has 
made preparations for sight-seeing tours and 
teas to be held September 1 to 3 for the ladies. 

A sports program also has been planned by 
the Entertainment Committee. 

A golf tournament will be held at Quil- 
chena Golf Club on Thursday afternoon, 
September 3. Green fees will be $3.50 each 
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Arrangements will be made for visitors to 
play on any of the local golf courses during 
their stay in Vancouver. 

A salmon derby has been organized and 
will be held on Friday, September 4. An 
excellent fishing ground about 10 miles from 
Vancouver will be the site and transporta- 
tion will be provided for all guests. 


RESERVATIONS AND REGISTRATION 


Vancouver is part of the famed evergreen 
playground and hotel and transportation 
accommodations are of the best. ‘The city 
can be reached by train, airplane, or bus 
from the east and the south, and also by 
boat from the south. 

The registration desk in the Hotel Van- 
couver will open on the evening of Monday, 
August 31, and will be open daily thereafter 
during convention hours. The registration 
fee will be $3 for members and $5 for non- 
members. Student members and members’ 


Tentative Technical Program 


families may register without payment of a 
ice: 


STUDENTS 


A separate program has been outlined for 
Student members which will involve both 
technical papers and entertainment. 


COMMITTEE 


The members of the Pacific General Meet- 
ing Committee are: T. Ingledow, Vice-Presi- 
dent, District 9; J. H. Steede, general 
chairman; L. B. Stacey, vice-chairman and 
finance; H. O. Bulmer, secretary; W. J. 
Lind, treasurer; F. O. Wollaston, technical 
program; T. H. Crosby, inspection trips; 
C. E. Woolgar, entertainment; E. Wolsten- 
croft, registration; D. S. Smith, hotels; 
F. D. Bolton, publicity; J. T. Turner, trans- 
portation; S. C. Morgan, Students; F. J. 
Bartholomew, J. B. Hedley, E. W. Johnson, 
Dr. H. J. MacLeod, members-at-large. 


Pacific General Meeting, Vancouver, Sept. 1-4 


Tuesday, September 1 
10:00 a.m. 
2:00 p.m. 
53-312. A Simplified Unit for Distance Relaying. 


A, W. Adams, Bonneville Power Administration; F. R. 
Bergseth, University of Washington 


General Session 


Relays * 


CP.* Limitations of Back-up Relaying. A. Rohr- 
mayer, Canadian Westinghouse Company, Ltd.; C. G. 
Mills, British Columbia Electric Company, Ltd. 


53-314. Characteristics of Split-Phase Currents as a 
Source of Generator Protection. H. R. Sills, J. L. 
McKeever, Canadian General Electric Company, Ltd. 


53-315. Dependable Pilot-Wire Relay Operation. 
M. A, Bostwick, Portland General Electric Company 
2:00 p.m. General Industry and Radio 


CP.* Development and Operation of Reda Sub- 
mergible Pumps. Joe Carle, Reda Pump Company 


53-316. The Magnetic-Amplifier Controlled Log 
Carriage Drive and the ‘‘Basic-Duty-Cycle” of Car- 
riage Performance. H. A. Rose, Westinghouse Electric 
Corporation 


CP.* 170-Megacycle Radiation Survey for Mobile 
Coverage of the Bonneville System. D. R. Wilson, 
D. E. Johannson, Portland, Oreg. 


53-317. Some Aspects of Joint Use of Wood Pole 
Lines With Increasing Line Voltages. W. E. Bloecker, 
American Telephone and Telegraph Company; W. R. 
Bullard, Ebasco Services, Inc. 


53-356. The Measurements of Random Mono- 
chrome Video Interference. J. M. Barstow, H. N. 
Christopher, Bell Telephone Laboratories, Inc. 


2:00 p.m. Rotating Equipment and Land 


Transportation 


53-318. Techniques and Examples of High-Voltage 
D-C Testing of Rotating Machine Windings. C. L. 
Sidway, B. R. Loxley, Southern California Edison Com- 
Bey, 


CP.* Rating Induction Motors for Reversing 
Service. T. N. Sakellariou, E. Zucker, Canadian West- 
inghouse Company, Ltd. 


53-320. Calculation of Dynamic Braking Character- 
istics of Wound-Rotor Induction Motors. Paul 
Cochran, Westinghouse Electric Corporation 


CP.* Progress Report on the General Electric Gas- 
Turbine Electric Locomotive. J. E. Wilson, General 
Electric Company 


*CP: Conference paper; no advance copies are avail- 
able; not intended for publication in Transactions. 
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Wednesday, September 2 


9:30 a.m. 


53-321. Electrical Aspects of Alcan’s 
Kitimat Hydroelectric Power Development. 
Lawton, Aluminum Laboratories, Ltd. 


CP.* Application of the Induction Generator. 
J.V. Kresser, Westinghouse Electric Corporation; J. R. 
Downing, Portland General Electric Company 


53-322. Automatic Control of Hydroelectric Induc- 
tion Generators. J. G. Kirwan, Westinghouse Electric 
Corporation; W. D. Smith, Portland General Electric 
Company 


Power Generation 


Kemano- 
ye 


CP.* Tests and Operating Experiences at the 
Ottawa River Plants of the Hydro-Electric Power 
Commission of Ontario. J. J. Traill, F. C. Lawson, 
H.C. Ross, G. B. Tebo, The Hydro-Electric Power Com- 
mission of Ontario 


9:30 a.m. Carrier Current—Microwave 


Chairman: S. C, Leyland 


Discussion leader, together with a supporting panel of 
six specialists, will present a project subcommittee paper 
on the subject of “Installation and Operating Experi- 
ence of Microwave for Power Systems.” Discussion of 
this presentation will stimulate a question and answer 
period covering the various intricate problems that may 
be involved in the construction, operation, and main- 
tenance of microwave applications, 


9:30 a.m. 


53-323, Automatic Control of Gas Turbines for 
Natural-Gas Pipe-Line Pumping. C. R. Ingemanson, 
Arne Loft, H. J. Wilt, General Electric Company 


53-324, Reactor Control of Industrial Electrostatic 
Precipitators. W. H. Strate, Westinghouse Electric 
Corporation 


53-325. Electrical Utilization in the Alberta Oil 
Industry. G. H. Milligan, Calgary Power Ltd. 


CP.* Regulations Governing Electrical Installations 
in Oil Fields (Alberta). S. A. B. Kembry, Province of 
Alberta, Canada 


Chemical and Electrochemical 


2:00 p.m. Power Generation 
53-326. Short-Range Economic Operation of a 
Combined Thermal and Hydroelectric Power 


System. W. G. Chandler, P. L. Dandeno, Hydro-Electric 
Power Commission of Ontario; A. F. Glimn, L. K. 
Kirchmayer, General Electric Company 


53-327. The Wahleach Hydroelectric Development. 
T. Ingledow, J. H. Steede, British Columbia Electric 
Company, Ltd. 


Institute Activities 


—PAMPHLET 
authors’ manuscripts of the num- ~ 
bered papers listed in the program ~ 
may be obtained from AIEE Order ~ 
Department, 33 West 39th Street, 
New York 18, N. Y., as noted in the 
following paragraphs. 


reproductions of | 
| 
{ 


of length, are 30 cents to members 
(60 cents to nonmembers) whether 
ordered by mail or purchased at 
the meeting. Mail orders are ad- 
visable, particularly from out-of- 
town members, as an adequate 
supply of each paper at the meeting 
cannot be assured. Only numbered 
papers are available in pamphlet _ 
form. | 


—COUPON books in nine-dollar 
denominations are available for 
those who may wish this convenient 
form of remittance. < 


—THE PAPERS regularly ap- 
proved by the Technical Operations 
Committee ultimately will be pub- 
lished in the bimonthly publications 
and Transactions; also, each is 
scheduled to be published in Elec- 
trical Engineering in digest or other 
form. 


—PRICES of papers, irrespective 
j 
. 


53-328. Experience Gained With the Swedish: 
400-Kv Power Transmission and the Novel Features: 
of the System. B. G. Rathsman, G. Jancke, Swedish: 
State Power Board 


2:00 p.m. Carrier Current 


Chairman: C. W. Boadway 


Discussion leader, together with a supporting panel of 
six specialists, will present a project subcommittee paper 
on the subject of ‘Application Guide for Power-Line: 
Carrier.” Discussion of this presentation will stimulate: 
a question and answer period covering the various: 
intricate problems that may be involved in the con= 
struction, operation, and maintenance of power-line 
carrier applications. 


2:00 p.m. Chemical and Electrochemical, 
also Wiring and Metal Indus- 
try 

53-329. Grounding Practices on 480-Volt Portable: 


Distribution Systems. 
Company 


R. B. Bennett, General Electric 


CP.* Power for Reynolds Metals Company’s Alu- 
minum Reduction Plants at Longview, Wash., and 
Troutdale, Oreg. George Perkins 


CP.* Practical Welding Techniques for Aluminuns 
Bus Bar Used in Aluminum Reduction Plants. R. 0 
Beaudette, Kaiser Aluminum and Chemical Corporatiom 


CP.* The Use of Aluminum Bus and Cable in 2 
Modern Aluminum Smelting Plant. Waldo Porter, 
Aluminum Company of America 


Thursday, September 3 


9:30 a.m. Transmission and Distribution 
53-310. Aluminum-Sheathed Type S-A Gas Pres- 
surized 69-Kyv Cable for Vancouver. F.O. Wollaston, 
British Columbia Electric Railway Co., Ltd.; H. D. 
Short, Canada Wire and Cable Company 


53-330. D-C Power Transmission. J. G. Holm, 


Quito, Ecuador | 


53-331. Effect of Fault Resistance on Ground Cus 
rent. M. J. Lantz, Bonneville Power Administration — 


53-332. Location of Series Capacitors in High-Voltage 
Transmission Systems. S. B. Crary, L. E. Saline, 
General Electric Company . 


ELECTRICAL ENGINEERING 


9:30 a.m. Wire Communications 

CP.* 24-Channel Single-Side-Band System for Ex- 
change and Toll Cable Use. R. S. Caruthers, Lenkurt 
Electric Company, Inc. 


53-333. Type-ON Carrier Telephone. R. D. Fra- 
casst, H. Kahl, Bell Telephone Laboratories, Inc. 


53-334, Type N Carrier Telephone Deviation Regu- 
lator. E. H. Perkins, J. J. Mahoney, Bell Telephone 
Laboratories, Inc. 


4 53-335. Program Transmission Over Type N 
Carrier Telephone. R. L. Case, Iden Kerney, Bell 
Telephone Laboratories, Inc. 


9:30 a.m. Magnetic Amplifiers 


53-336. Fast Response With Magnetic Amplifiers. 
_ D.G. Scorgie, Naval Research Laboratories 


53-337. Flux Preset High-Speed Magnetic Ampli- 
fiers. C. B. House, Naval Research Laboratories 


53-339. A Magnetic Amplifier for Synchros, 
_ Van Allen, Naval Research Laboratories 


RL. 


2:00 p.m. Transmission and Distribution 


53-338. Practical Concepts in Capability and Per- 
formance of Transmission Lines. H. P. St. Clair, 
American Gas and Electric Service Corporation 


53-340. Shunt Capacitors in Large Transmission 
Networks. £. C. Starr, Oregon State College; E. J. 
Harrington, Bonneville Power Administration 


53-341. Economics of Transmission-Line Mainte- 
mance and Repair by Helicopter. L. M. Alexander, 
Bureau of Reclamation Region III; O. K. Mangum, 
United States Bureau of Reclamation 


CP.* Connector Corrosion and Aluminum to 
Copper Joints on Transmission and Distribution 
Circuits. D.C. Hubbard, A. B. Chance Company 


2:00 p.m. Wire Communications 

53-342. Railroad Communications Using High- 
Power Carrier Technique. A. K. Hansen, Quebec 
North Shore and Labrador Railway; W. W. H. Dean, 
Canadian Westinghouse Company, Ltd.; F. G. Mullins, 
Westinghouse Electric Corporation 


CP.* Inductance and Resistance Measurements on 
Small Size ACSR Cables at Frequencies From 10=160 
Ke Per Second. S. B. Thomas, M. R. Pyne, Northern 
Electric Company, Ltd. 


CP.* Common Control and the Strowger System. 
C. F. Ffolliott, Automatic Electric Company 


53-344, Heat Dissipation From Toll Transmission 


a meee J. A, Coy, Bell Telephone Laboratories, 
ne. 
2:00 p.m. Electrical Techniques in Medi- 


cine and Biology 


53-313. A Study of the Hazards of Impulse Currents, 
C. F. Dalziel, University of California 


CP.* Tracing the Electrical Activity of the Heart. 
A, M. Scher, R. R. Paton, A. C. Young 


CP.* Physical and Engineering Aspects of Cobalt 
60 BeamTherapy. UH. F. Batho, British Columbia Can- 
cer Institute 

CP.* Some Electrical Techniques Applied to Medi- 
cine. E. T. Feldsted, F. H. MacGillivray 


Friday, September 4 


9:30 a.m. 


53-346. Is the European Circuit Breaker Rating 
System Really More Conservative Than the Ameri- 
can? R. C. Van Sickle, Westinghouse Electric Corporation 


53-347. 
of Tank-Type Oil Circuit Breakers. 
R. H, Miller, General Electric Company 


Switchgear 


Short-Time Impulse Voltage Characteristics 
V. E. Phillips, 


CP.* The Application of Analytical Methods in 
Power Circuit Breaker Mechanism Design. R. R. 
Bush, G. K. Carter, General Electric Company 


53-349, A 230-Kv=10,000-Megavolt-Ampere Steel- 
Clad Impulse Circuit Breaker; Another Rating in a 
Line of High-Capacity High-Voltage Breakers. C, J. 
Balentine, J. M. Milne, General Electric Company 


53-348. Oil Circuit Breaker for Switching 115-Kv 
Shunt Capacitors. W. M. Leeds, J. H. Pehrson, C. F. 
Cromer, Westinghouse Electric Corporation 


9:30 a.m. 


53-350. A Study of the Electrical Behavior of Gases 
at High Pressures. Alexander Kusko, Massachusetts 
Institute of Technology 


53-351. Production of Unipolar Air With Radium 
Isotopes. JT. L. Martin, Jr., University of New Mexico 
53-357. Gas Tube Filament Connections. Morris 
Brenner, Burndy Engineering Company; H. G. Schmitt, 
Electrons, Inc. 


53-352. Temperature Fields in Electric Coils—Nu- 
merical Solutions. P. J. Schneider, State University of 
Iowa 


53-353. The Spreading and Interface Resistances of 
Electric Contacts. C. W. Little, Jr., W. B. Kouwenhoven, 
The Johns Hopkins University 


9:30 a.m. Feedback Controls 


53-354. Errors in Relay Servo Systems. 
University of Michigan 


Basic Sciences 


L. F. Kazda, 


53-355. Effects of Friction in an Optimum Relay 
Servomechanism, TJ. M. Stout, University of Washing- 
ton 


CP.* Synchronous Flux Machine. 
University of California 


53-311. The Douglas Aircraft Differential Analyzer. 
L. D. Kovach, F. M, Emerson, Douglas Aircraft Company, 
Inc. 


O. J. M. Smith, 


1953 Meeting in Atlantic City Establishes 


Attendance Record for Summer Meetings 


The AIEE Summer General Meeting at 
the Chalfonte-Haddon Hall in Atlantic City, 
N. J., celebrated the 50th anniversary of the 
AIEE Philadelphia Section and the 2,372 
members and guests established a new at- 
tendance record for this annual meeting. 
‘There were 55 technical sessions and the 
number of papers were arranged so that 
sufficient time was available after almost all 
the sessions for the members to enjoy the 
daytime activities of the seaside resort. 

In keeping with the Atlantic City atmos- 
phere, members and ladies enjoyed short 
‘ocean sails and seafood dinners. There was 
a bingo and card party on Monday evening; 
a dinner with excellent entertainment on 
‘Tuesday; on Wednesday a cabaret dance 
was held; and on the last evening there was 
a moonlight sail on the ocean. 


ANNUAL MEETING 


The AIEE Annual Meeting was held in 
the Vernon Room of Haddon Hall on Mon- 
day morning with AIEE President D. A. 
Quarles presiding. H. H. Henline, AIEE 
Secretary, summarized the Report of the 
Board of Directors in which it was stated 
that the Institute membership on May 1, 
1953, was 45,426, an increase of more than 
3,200 in the past year. (For complete Report 
of the Board of Directors, see page 721.) 
Mr. Henline also read a summary of AIEE 
Treasurer W. J. Barrett’s report which 
showed that the Institute finances are well 
in the black. (See page 753.) 

The report of the Committee of Tellers 
also was given by Mr. Henline with the fol- 
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lowing members elected: for President, Elgin B. 
Robertson; for Vice-Presidenis, W. B. Morton, 
C. P.Almon, Jr., A. S. Anderson, G. C. Ten- 
ney, and G. D. Floyd; for Directors, D. I. 
Cone, T. M. Linville, and E. W. Seeger; 
for Treasurer, W. J. Barrett. 

In another report from the Committee of 
Tellers, Mr. Henline announced that the 
three amendments to the Constitution had 
been voted on by the membership and had 
been adopted by a large majority. 

Mr. Quarles introduced President-elect 


Elgin B. Robertson and presented to him the 
President’s badge. In his reply, Mr. Robert- 
son expressed his gratitude to the members 
for his election and said that he considers 
that the friends he has made in the Institute 
are priceless and that he feels well compen- 
sated for all he has done while a member. 
He pledged co-operation in furthering plans 
supported by the Institute membership. 

Mr. Quarles then introduced the following 
men who were District Branch First Prize 
winners: Theron Usher, Jr., North Eastern; 
L. A. DiPaolo, A. J. Kane, and C. A. Quinn, 
Middle Eastern; Richard Farrelly, New 
York City; H. W. Thompson, Jr., and S. H. 
Wesley, Jr., Southern; R. D. Driver, Great 
Lakes; R. L. Richardson, North Central; 


A marine sight-seeing trip, one of the many interesting activities planned for the ladies 
attending the Summer General Meeting, sets out from Atlantic City 
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H. W. Rose, South West; and Dayne Hansen, 
North West. 

Major E. H. Armstrong was introduced by 
Mr. Quarles and presented with a certificate 
of honorary membership in the Institute. 
After thanking the members for the honor, 
Major Armstrong presented his address, 
“The Spirit of Discovery—A ‘Tribute to the 
Work of Marconi.” (See page 670.) 

In an address prefacing the presentation 
ef the Lamme Medal, L. L. Bosch, chairman 
of the Lamme Medal Committee, gave a 
short history of the medal’s establishment. 
He was followed by AIEE Past President 
E. S. Lee, who recounted the career of the 
medalist, I. F. Kinnard, who was then pre- 
sented the Lamme medal by Mr. Quarles. 
Mr. Kinnard’s response, “Truth and Meas- 
urement,” dealt with the importance of 
exact measurements in all engineering work. 


(See EE, July ?53, pp 578-83.) 


The final address of the program was 
“Progress and Problems” by Mr. Quarles, 
the full text of which is on pages 667-9. 


COMMITTEE 


The members of the 1953 Summer General 
Meeting Committee were: L. R. Gaty, 
general chairman; B. L. England, W. F. 
Henn, vice-chairmen; R. W. Wilbraham, 
treasurer; A. C. Muir, Institute Director; 
R. M. Pfalzgraff, D. B. Smith, members-at- 
large; J. C. Strasbourger, Vice-President, 
District 2; W. F. Denkhaus, arrangements; 
J. B. Harris, Jr., entertainment; R. W. 
Wilbraham, finance; H. F. Davis, hotels; 
Mrs. H. R. Paxson, ladies; M. L. Stoughton, 
publicity; T. E. Stieber, registration; A. D. 
Brown, sports; Arthur Pringle, II, inspection 
trips and science theater; S. R. Warren, 
students; W. R. Clark, technical program; 
W. G. Salmonson, transportation. 


New Ideas and Operational Procedures 


Freely Exchanged as Section Delegates Confer 


The chairmen of important Institute 
general committees and the Section delegates 
freely exchanged new ideas on operational 
procedures in an all-day conference held 
in Atlantic City on June 16. In the morn- 
ing session with Director A. C. Muir pre- 
siding, the work of the Committees on 
Registration of Engineers, Membership, 
Transfers, Board of Examiners, and Student 
Branches was outlined by the respective 
chairmen. In the afternoon session with 
C. S. Purnell, chairman of the Sections 
Committee, presiding, the topics of changes 
in Section organization, Institute affairs, 
Section organization and management were 
discussed and a general discussion by the 
delegates took place. The conference was 
opened by Mr. Purnell who extended a 
warm welcome to the delegates and advised 
that this was their meeting with an oppor- 
tunity to ask questions and exchange ideas 
of profitable and interesting experiences. 


REGISTRATION OF ENGINEERS 


The importance of this subject was 
stressed and the aims of the Committee on 


Registration of Engineers were outlined by 
Newell L. Freeman, chairman of the com- 
mittee and secretary of the New York 
State Board of Examiners. 

As to the importance of professional 
registration, Mr. Freeman explained that 
licensure or registration in a learned pro- 
fession is for the protection of the public. 
The public reserves the exclusive right to 
practice in this field to those who meet the 
statutory requirements and licensed pro- 
fessional engineers are given a preferred 
position in the courts. In return, the public 
expects competence and protection from 
bungling and extortion. 

Regarding qualification requirements for 
professional registration, the speaker listed 
these as seven: age, character, citizenship, 
high school, college, internship, and exami- 
nations. With respect to age, citizenship, 
and high school, the law can be very specific; 
but the other qualifications must be deter- 
mined by someone’s personal judgment, 
and this is done by the Board of Engineering 
Examiners. Good moral character is 


Section delegates hold an all-day conference on Tuesday during the Summer Meeting 
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essential for often a fiduciary relationshi 
exists between the engineer and his client 
and integrity is considered the keystone ©: 
the profession. 

To bring the importance of professional 
registration to the members, the committee © 
has the following plans: It is proposed to | 
continue the occasional articles on registra- — 
tion of engineers in Electrical Engineering 
and to continue the identification in the 
“Year Book” of each member who is licensed 
or registered as a professional engineer. 
Literature will be made available at head- — 
quarters. A nation-wide list of speakers_ 
who are competent to speak on the subject 
of registration and who can advise properly — 
both at the Section level and in the Student | 
Branches is in the making. In conclusion, | 
Chairman Newman asked the delegates to 
give registration some thought when pre- — 
paring Section and Branch meeting programs 
for the coming year. 

In discussion, Vice-President E. S. Lam- — 
mers, Jr., inquired as to how soon students | 
can become licensed. Mr. Freeman ex- | 
plained that not more than one or two — 
states grant a license without experience 
and that in New York State a period of | 
4 years’ internship is required. The written — 
examination is in three parts and two parts 
can be taken immediately upon graduation. 
Those who take the examinations early do | 
much better. A. C. Muir cited the ad- 
vantage of the status of engineering training 
which permits association with experienced 
engineers. 


MEMBERSHIP 


The trends in. membership growth and 
the decrease in the number of enrolled 
students were cited by Charles Clos, chair- 
man of the Membership Committee. As of 
April 30, the membership reached a new 
high of 45,426 members, an increase during 
the year of 3,206 members or the fourth 
largest numerical gain on record. This is 
a gain of 7.6 per cent, a decrease from last 
year’s high of 10.9 per cent. During the 
year, 4,019 applications were received of 
which 1,614 were from students. Student 
applications last year were 2,591 and for 
the year previous 4,168, and the decrease 
is expected to continue for another year 
or two. 

Students in the Branches are followed up 
on graduation by having them fill in postal 
cards which are sent to headquarters; 
these in turn are forwarded to the Sections 
where the graduates will take up their em- 
ployment. Mr. Clos urged that the Sections 
begin membership work early, as.last year 
30 per cent of the Sections did not have 
their membership committee chairmen 
appointed by September 15. Also, only 
about 30 per cent of the postcards were 
sent in last year. The decrease in student 
enrollment from a high of 20,000 to 6,782 
for the past year left an area for improve- 
ment. On the bright side, the Institute had 
more members with fewer in dues arrears. 

Chairman Clos said that the Membership 
Committee at its January meeting decided 
to abandon the use of the return reply pros- 
pective cards because statistics have shown 
that when these cards were in use, fewer 
new membership applications were received 
and the local membership committees did 
not follow through on the matter. In place 
of the cards, the committee has instituted 
a “Membership Month” in the fall of the © 
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year in all the Sections, and it would like 
to see every Section membership chairman 
appointed by September 15, as well as 
chairmen of the Transfers and other com- 
_mittees. 


b TRANSFERS 


_ In the absence of C. D, Carpenter, chair- 
man of the Transfers Committee, the im- 
portance of the work was explained by E. 
_P. Yerkes, the incoming chairman. He 
‘said that according to the Constitution the 
advancement of the profession means not 
only the advancement of the organization, 
_but each member in the highest grade for 
_which he is qualified. The national Trans- 
fers Committee is anxious to be as helpful 
as possible but the initiative must start 
with the Sections themselves. It was further 
_explained that to act on applications for 
transfers takes a fair amount of time and 
that one of the main elements of the time 
required is to hear from references so that 
the earlier the transfers committees can 
' get started, the better the results. To assist 
in the work, a proposed transfers guide 
‘which had been prepared was distributed 
to all Section delegates. The draft of the 
guide should be considered as tentative 
until approved by the Board of Directors 
when it will be distributed in permanent 
form. The guide sets forth the various 
membership requirements for each of the 
corporate and noncorporate member grades 
and it sets forth the routines for the local 
_ transfers committees as well as for the Board 
of Examiners and the Institute’s Com- 
mittee on Transfers. 


BOARD OF EXAMINERS 


The work of the Board of Examiners 
was reviewed by C. W. Franklin, chairman. 
The prime function of the board is to make 
recommendations to the Board of Directors 
on applications which are in process. The 
membership of the Board of Examiners is 
comprised of people who can come to 
New York once a month and who are no 
farther west than Pittsburgh, Pa. The 
work starts at 1:30 p.m. and usually is 
finished by 5:00 or 6:00 o’clock. The 
work is classified by headquarters so that 
the boards can consider enrolled Students, 
the Affiliate grade, and the Associate grade 
in groups. 

The speed of acting on applications de- 
pends upon how completely the forms are 
filled in with respect to all of the con- 
stitutional requirements. Mr. Franklin 
explained that many applications are 
received which merely state, for example, 
“chief engineer in 1935.” The chairman 
emphasized that all sponsors should be 
certain that full information is given so that 
the board can act intelligently on that 
information. 

With respect to the Fellow grade, Mr. 
Franklin called attention to the new con- 
stitutional requirements and emphasized 
the point that the applicant must have 
“attained distinction.’”” Sponsors should 

‘indicate on the application what that dis- 
tinction is and the application will go 
through much easier. 

Many cases have taken months before 
they can be acted upon due to incomplete 
information on the applications, lack of 
references, and so forth. In regard to the 
grade of Associate Member for recent college 
graduates, the curriculum of the applicant’s 
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school must be approved; the Board of 
Directors considers the schools which have 
been accredited by Engineers’ Council for 
Professional Development (ECPD) as ap- 
proved curricula. If the curriculum is not 
approved the board will consider the status 
of the applicant as an engineer in training 
and one who is not a professional engineer. 

Attention was drawn by the speaker to 
the section of the June issue of Electrical 
Engineering, ‘““AIEE Fellows Elected,’? pages 
560-3, which if read and applied to pro- 
spective members in the Sections for the 
Fellow grade should give sponsors a pretty 
good idea in regard to eligibility. 

In discussing the Affiliate grade, Mr. 
Franklin pointed out that one or two 
Sections feel that the requirements are a 
little too broad and that the applicant should 
be at least in the electrical industry. The 
board probably would approve an applicant 
for this grade who is an electrical draftsman, 
but when considering an applicant who is 
a tree expert, the speaker said that he would 
not like to predict the board’s action. 

In conclusion, the speaker stated that the 
local transfer committees feel that they 
should be notified by the board in the cases 
of rejected applications but that he feels 
that this is a personal matter about which 
the board should notify only the applicant 
directly. 


Discussion. A letter of April 6, 1953, 
from R. R. O’Connor, chairman of the 
Chicago Section, was read by Director A. C. 
Muir, which stated that Mr.) O’Connor’s 
views on the need to notify local committees 
in cases of rejection had been correctly 
recorded in the minutes of the January 
meeting. Knowledge of a rejection on the 
part of a good membership committee chair- 
man would pave the way for a few appro- 
priate words of regret and thereby leave 
the potential applicant in a better frame of 
mind. In some cases, it might be possible 
to suggest ways in which the applicant 
possibly might qualify for a particular grade 
of membership and the way in which the 
present procedure is conducted could be 
greatly improved. Considerable discussion 
took place and a number of the delegates 
concurred in these views. 


The conference unanimously passed a 
motion which requests that the Board of 
Directors review the present procedure for 
the handling of membership and transfer 
applications which are directed through the 
Sections and it was the feeling of the con- 
ference that the Section, Membership, and 
Transfer Committees should be more fully 
informed of the action taken on applications, 
particularly those which are rejected. 

In response to a question raised, Charles 
Clos, chairman of the Membership Com- 
mittee, pointed out some serious pitfalls 
to the aforesaid motion. Every application 
has references which are supposed to be kept 
confidential. ‘The motion involves a matter 
of changing the entire system and Mr. Clos 
believes that strict rules make for a better 
membership in the long run. If the local 
transfer committees were notified, it would 
be necessary also to notify the sponsors or 
references and the Board of Examiners 
considers that the reports of references 
should be kept inviolate. 

In a further discussion on membership, 
the question was raised as to whether, in 
view of the constitutional changes, if an 
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Associate had resigned some time ago in 
good standing, he would be reinstated as an 
Associate or an Affiliate. Mr. Franklin 
said that if the resignation was in good 
order, the board would be inclined to look 
favorably on the reinstatement, particularly 
if added experience further qualified the 
man. If there was doubt about the matter, 
he suggested that reinstatement as an 
Affiliate would be a way out of the difficulties 
for the local committees. 

In response to the question as to what 
would happen in the case of a displaced 
person who had completely lost all of his 
records, Mr. Franklin explained that if he 
had been in the United States for a period 
of time and if the references would indicate 
that they had known him for some time, 
the board would be inclined to accept his 
application. However, if the period of time 
was short, for example, 6 months, they 
would be likely to look at the matter sus- 
piciously. 

The chairman delegate of the Central 
Indiana Section, G. R. Guthrie, raised 
the question as to whether there was not a 
change in the step for a student to become 
an Associate Member and he advised that 
many students were being lost from Rose 
Polytechnic Institute and Purdue University. 
The card system is helpful but not entirely 
successful because the cards come out when 
the Sections are undergoing reorganization 
at the beginning of the year. Secretary 
H. H. Henline advised the conference that 
they had overlooked parts of the present 
procedure and that on May 1 applications 
are sent to the graduating students before 
they leave school and many hundreds of 


applications are received. Headquarters 
has a record of every enrolled Student 
member. Director Victor Siegfried re- 


marked that there is an advantage in having 
the student memberships carry over for a 
period of time at the $5.00 fee. J. J. 
Anderson of the headquarters staff cited 
cases as examples where the automatic 
transfer from enrolled Student to the grade 
of Associate would be inadvisable. 

In connection with the transfers of 
enrolled Students, five points were suggested 
for study by the Committee on Student 
Branches and report to the Board of Directors 
but the motion was not carried. B. Cozzens 
of Los Angeles, Calif., stated that the matter 
of the engineer in training is not one which 
should be referred to the Committee on 
Student Branches as it has no direct relation 
to the Student Branches whatsoever, but it 
is something which should be given con- 
sideration by the conference. 


STUDENT BRANCHES 


The functions, organization, operation, 
and specific activities of the Committee on 
Student Branches, particularly as related 
to Section activities, were outlined by 
Professor F. W. Tatum, chairman of the 
committee. In considering the establish- 
ment of new Student Branches, Professor 
Tatum pointed out that they must be in 
schools where the curriculum is accredited 
by ECPD and that the committee has ap- 
proved the following schools for Branches: 
Laval University, Saint Louis University, 
and the University of Dayton. Only three 
schools with accredited electrical engineer- 
ing curricula remain eligible for the establish- 
ment of future Student Branches, namely, 
University of California at Los Angeles, 
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Dartmouth, and the United States Naval 
Postgraduate School at Monterey, Calif. 


Associate Membership. Requirements for 
this grade of membership were covered in 
detail in the article, “A Redefinition of 
AIEE Membership Grades,” by C. W. 
Franklin (EE, Apr ’53, pp 281-4). Professor 
Tatum added that a person is not eligible 
for Associate Membership unless he is a 
graduate of an ECPD accredited curriculum, 
not necessarily electrical. After a grace 
period to November 1, 1955, Branches 
without an accredited electrical engineering 
curriculum will go out of existence. 


Certificates of Branch Authorization. In 
accordance with the suggestion of Professor 
E. R. Welch, certificates of Student Branch 
authorization signed by the District Vice- 
Presidents will be issued to all branches at 
ECPD accredited schools. 


Joint AIEE-IRE Activities. Professor 
Tatum reported that a joint AI[EE-Institute 
of Radio Engineers (IRE) Student Branch 
Co-ordination Committee has recommended 
to the Committee on Student Branches and 
to the IRE Committee on Education that 
joint branches should sponsor a joint Student 
Prize Paper Contest. Both AIEE and IRE 
Student members would be eligible and a 
joint AIEE-IRE certificate should be 
awarded to the winner. The proposal 
provides that both parent organizations 
should contribute an equal share of the 
prize money and an IRE student member 
who wins the branch competition should 
be allowed to participate in the AIEE 
District Branch Competition upon applica- 
tion for AIEE Student membership. Joint 
competitions for larger areas or geographical 
areas corresponding roughly to the Districts 
are anticipated and it also is planned to 
encourage Section-sponsored competitions 
on a joint basis. A showing of hands 
indicated that about 30 Sections now are 
sponsoring Student Paper Contests and 10 
of these Sections are limiting the contest 
to AIEE Student members. 


Interests of Branches. From an analysis 
of the reports of Branch meetings, Professor 
Tatum advised that the Student Branches 
are interested in curricula changes, teacher 
evaluation, and guidance. The latter 
subject is one which offers the possibility of 
Section-Branch co-operation. In conclusion, 
Professor Tatum suggested that the Sections’ 
executive committees should include the 
Branch counsellor and the Student Branch 
chairmen in their Sections. 


INSTITUTE AFFAIRS 


“This Is Your Institute.” An illustrated 
lecture in preliminary form, “This Is Your 
Institute,” was given by Assistant Secretary 
Nelson 8. Hibshman. The lecture visually 
emphasizes and highlights the report of the 
Board of Directors. All of the important 
activities, Sections, Branches, membership, 
meetings and conferences, technical opera- 
tions, publications, Standards, and research, 
were covered including photographs of 
several of the general committees in action 
as well as headquarters’ facilities and mem- 
bers of the staff. 

Mr. Hibshman explained that the lecture 
was in rough draft form and suggested that 
the delegates take back with them the visual 
story; he said that slides will be available 
in time for the first Section meetings in 
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September if desired, as well as a copy of 
the mimeographed talk to go with the slides. 


AIEE Re-Districting. A preliminary plan 
and map for the geographical re-Districting 
of the AIEE was presented by Vice-President 
M. D. Hooven. Due to the rapid growth of 
the Institute, the Board of Directors first 
saw this problem when it became impossible 
for the President to visit the various Sections ; 
with continued growth it now has become a 
difficult, if not impossible, task for the 
Vice-Presidents to visit all the Sections in 
their Districts. The Board of Directors 
suggested that the Planning and Co- 
ordination Committee look into the matter; 
and a subcommittee consisting of M. D. 
Hooven, chairman, J. R. North, and K. B. 
McEachron, was appointed. 

In a study of the problem, it appeared 
desirable to keep the number of Vice- 
Presidents on the Board of Directors about 
the same as at present. 

In the re-Districting, Mr. Hooven ex- 
plained that the setup was on the basis of 
the work load that the Vice-Presidents can 
carry and consideration was given to towns 
where two Sections per day could be visited. 
The combination of foreign and New York 
City formerly comprising District 3 has been 
abolished and a new District 3 established 
from portions of the territory formerly in 
Districts 2, 4, and 5. In the proposed plan, 
the number of members varies from approxi- 
mately 1,500 to 10,000 members per District. 
In the plan, no thought has been given to 
conform to the IRE system of districting. 

In conclusion, Mr. Hooven stated that 
those who would be most interested are the 
people whose boundaries have been changed. 
Copies of the proposed map were distributed 
to the delegates who were requested to 
study it and submit any ideas. 


CHANGES IN SECTION TERRITORY 


On receipt of a petition by Vice-Presi- 
dent J. C. Strasbourger, the conference 
recommended to the Board of Directors and 
the Board subsequently approved the estab- 
lishment of the 99th Section to be known as 
the Susquehanna Section. ‘This was for- 
merly the Lancaster-York Subsection of the 
Maryland Section. 


CHANGES IN BYLAWS 


The chairman of the Sections Committee, 
C. S. Purnell, read to the conference the 
changes in the Bylaws which redefine the 
scope of the Sections Committee more 
clearly and establish the basic relationship 
between the committee and the Sections. 


SECTION ORGANIZATION AND MANAGEMENT 


Section Activities Booklet. Dickson Lewis, 
chairman of the Subcommittee to Revise 
the Section Activities Booklet, reported 
that he had a very active subcommittee to 
bring the pamphlet up to date to include a 
number of activities which have originated 
since 1947, He said that he would be glad 
to entertain any suggestions for the next 
edition and expressed hope that all of the 
Sections would find the booklet useful. 


Section Growth Awards. Commenting on 
the plan for Section Growth Awards, V. L. 
Ingersoll, chairman of the subcommittee, 
suggested that the delegates should not 
presume that the present formula is the 
ultimate answer but that it is the best that 


Institute Activities 


has been developed so far. The plan ; 
based on both membership growth and 
attendance at meetings and the averages 
over the past 3 years are compared with the 
attainments of the current year, The plan 
now has been effective for a sufficient period 
of time so that the awards now made are! 
up to date. | 
First prize for Section growth in the class: 
of larger-than-average Sections was awarded 
to the Schenectady Section. Second prize} 
in this class was awarded to the Maryland! 
Section. . 
First prize in the class of smaller-than-- 
average Sections was awarded to the Spokane} 
Section. Second prize in this class was! 
awarded to the Cincinnati Section. | 
The Section Growth Award plan was} 
announced in an article by Past Vice-> 
President C. G. Veinott (EE, Sept ’57, p 757), , 
and also is given in the ‘Section Activities” | 
booklet. . 
| 


GENERAL DISCUSSION BY DELEGATES 


| 
Delegates from the Philadelphia, Illinois} 
Valley, Cleveland, Maryland, New York,, 
and Detroit Sections all reported successful! 
meetings with better attendance on 4a, 
technical group basis. The New York; 
Section reported good success with the? 
round-table type of conference with three: 
such conferences running concurrently on: 
the same evening. 


Prize Paper Competition. E. C. Wentz of! 
the Sharon Section reported the successful . 
stimulation and production of papers with-- 
out the award of prizes. Authors are: 
recognized by the duplication of all papers} 
which are sent to the members with a ballot: 
and a notice of the Section meeting and in 
this way interest is attracted. The chair-. 
man delegate of the Lynn Section, E. K. 
Rohr, advised that their competition was. 
limited to the younger engineers under: 
30 years of age. The winners enter a tri- 
Sectional competition between the Pitts-. 
field, Lynn, and Schenectady Sections. 
C. C. Herskind, chairman of the Schenec- 
tady Section, reported that they had 35 
entries for the tri-Sectional competition. 
In summarizing the matter, Chairman 
Purnell said that the reports of the delegates | 
indicated a variety of ways of conducting 
prize paper competitions and he urged 
that continued study of the methods should 
be made and that other Sections should try 
them out. 


Steps in the Formation of Subsections. C. R. 
Vail of the North Carolina Section reported 
on activities centering about Raleigh through 
correspondence. Meetings were organized 
with an average attendance of 35 people 
and there has been considerable new growth 
in membership in that part of the state. 
He inquired as to how an Eastern North 
Carolina Subsection could be formed, as 
now one Section embraces the entire state. 
The vice-chairman of the San Francisco 
Section, W. A. Howe, reported that the 
Honolulu Subsection will attempt to attain 
Section status. The Subsection has grown 
from 40 to 50 members 3 years ago to 97 
to 100, and such a petition soon will be 
forthcoming. 

The delegate from the Arizona Section, 
K. V. Fletcher, inquired as to how speakers 
can be furnished for meetings at Tucson. 
The programs for the Phoenix meetings will 
be technical and they are held on Saturdays 
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as the state organization meets at that time. 
With regard to the possibilities of a Sub- 
‘section in East St. Louis where there are 
basic industries on the east side of the river, 
R. W. Schoetker, delegate from St. Louis, 
inquired as to ee close to the main Section 
a Subsection may be formed. Chairman 
Purnell replied that he did not believe that 
there are any restrictions in this respect. 


Publicity. The chairman of the Public 
Relations Committee, G. T. Minasian, 
advised that the basic policy of the com- 
-mittee and Raymond C. Mayer Associates 
is to be of service without attempting in 
_any way to direct the Institute’s activities. 

: In the matter of assistance, he referred to 
_ the publicity kit which is sent to the chairmen 
of all Sections and Subsections, the publicity 
newsletter which is a source of exchange of 
information, and the publicity manual for 
meetings. In conclusion, Mr. Minasian 

said that the delegates should not hesitate 
in calling on Raymond C. Mayer for any 

assistance and they were invited to visit 
the press room. William Ferris will be the 
chairman of the Public Relations Committee 
during the next year. 

The chairman of the Philadelphia Section, 
-W. F. Denkhaus, told of a very successful 
program which his Section has been broad- 
casting for 1/2-hour periods since April 1 

_which deals with such topics as the history 
of engineering; engineering education; 
the engineer enters industry; and engineers 
in electric power, in the Delaware Valley, 
in industry, and in construction. The broad- 
casts were discontinued in June and will 
be resumed in September. The station 
donates the time and the Section pays $10 
a broadcast for the recording. 

R. W. Tapy of the Northern New Mexico 
Section, C. A. Wells of the Los Angeles 
Section, and D. P. Hutchinson of the 
Wichita Section all reported good results 
which had been obtained with joint publicity. 
J. P. Quitter of the Cincinnati Section 
advised that the local papers were very much 
interested in the achievements of local 
members elsewhere and that it pays to invite 
the newspapermen to dinner once in a while. 


Section Finances. In introducing this sub- 
ject, Chairman Purnell stated that he knew 
that it was a difficult job to keep within the 
allotments with increasing expenses and 
he expressed hope that the Sections could 
continue to keep within their allotments 
for a long time to come. 

R. W. Jones of the Chicago Section re- 
ported that their publicity committee had 
made a canvass in respect to those to receive 
notices during the year and that only half 
of the members would receive notices in 
addition to the annual meeting. Records 
would be kept and the results would be 
compared. 

D. A. Riechel reported that the Portland 
Section had made $600-700 by sponsoring 
educational courses with 74 registered for 
the courses. 

R. W. Sherwood of the Belmont Section 
inquired with respect to the financing of a 
Subsection and the retaining of the full 
allotment. George Bower suggested that 
the Subsections be required to prepare and 
submit a budget. 

Increasing Meeting Attendance. ‘The dele- 
gates of the Cincinnati, New York, Mexico, 
Des Moines, Kansas City, and Binghamton 
Sections all reported ways in which the 
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attendance was effectively increased by social 
hours, refreshments, telephoning, weekly 
bulletins, use of the monthly notice as 
posters, and by writing directly to husbands 
and wives. 


Student Guidance. The delegate of the 
Ridgway Section reported on the successful 
establishment of a scholarship intended to 
stimulate high school students to enter the 
field of engineering. The program com- 
prises the introduction of leading engineers 
to the schools once a year, and the number 
of applicants for the scholarship examination 
has increased from 7 to 50. The school 
principals helped to eliminate some of the 
candidates and the boys eliminate them- 
selves. The program is supported finan- 
cially by industries. Chairman Purnell 
added that a number of women’s auxiliaries 
had been established with growing success 
and that the Philadelphia women have 
also provided a scholarship. 


Special Technical Conferences. Vice-Chair- 
man of the Committee on Technical Opera- 
tions, J. D. Tebo, pointed out that the 
special technical conferences which are 
sponsored jointly by a technical committee 
and a Section were very successful and that 
16 had been held in various sections of the 
country during the past year. The technical 
committee depends upon the Sections to 
appoint members to serve on the committee 
and the Section looks after the hotel arrange- 
ments, publicity, and so forth. 


Co-operation With Student Branches. ‘The 
chairman delegate of the New York Section, 
L. F. Stone, reported that there are ten 
colleges in the New York City area and 
that the ten counsellors meet and elect a 
chairman. ‘Two annual affairs are held for 
students, one of which is a fall dinner where 
the counsellors and the chairmen of the 
Branches get together. The other affair 
is the Student Prize Paper Competition 
which is held in May with the prize paper 
contest in the morning followed by a 
luncheon and a feature lecture in the 
afternoon which is usually attended by 
more than 200 students. 


Recognition of Past Section Chairmen. ‘The 
establishment of pins as recognition for past 
Section chairmen was referred to by Chair- 
map. Purnell, who suggested that there is 
enough interest in a certificate or scroll 
which could be framed and hung up on the 
wall. The appointment of a subcommittee 
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to design a certificate and send it to the 
Secretary for an opinion was suggested. 


REMARKS BY PRESIDENTS 


In addressing the Section delegates con- 
ference, President Quarles said, ‘Every 
time I attend this meeting I have a feeling 
we are really getting down to the pulse of 
the Institute.” Those who have served 
on the Board of Directors and the com- 
mittees, know that one must get the feeling 
or sense of the membership in order to pass 
on certain matters. When considering the 
views of other professional societies, par- 
ticularly in relation to the unity of the 
profession, it is very important to know the 
thinking of the members. With regard to 
the announced IRE policy to the effect 
that the society does not speak for its mem- 
bers on technical matters, President Quarles 
pointed out that this is quite different from 
what the AIEE membership wanted as 
indicated from our polls and other expres- 
sions. ‘There is also a limit beyond which 
the members would not like to see the 
Institute go, and in between is a rather 
fine line of demarkation. In conclusion, 
Mr. Quarles urged the delegates to think 
about the matter and to develop a grass 
roots policy and follow through. The 
delegates were asked to give careful thought 
to this important matter and then to study 
the views in local areas and other professional 
bodies and to be vocal about their thoughts 
in these matters. 

President-elect Elgin B. Robertson re- 
marked that he was about to say the same 
thing in a different way. He advised that 
in some organizations the national secretary 
and the president pretty much operate the 
organization. The Institute does not operate 
in that way and the Board of Directors holds 
five meetings a year. ‘There is an honest 
feeling on the part of the members of the 
board that they are conducting the business 
in accordance with the views of the member- 
ship and the way in which the problem of 
rezoning is being handled serves as a good 
illustration. 

Mr. Robertson stated that if a way could 
be found to improve the means of com- 
munication between the members and the 
board, affairs could be conducted more 
according to the members’ desires. In 
conclusion, he stated that the members of 
the board are a much maligned group of 
men, and that if anyone has an idea that 
affairs are not conducted properly, he can 
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come to him and Mr. Robertson will guar- 
antee his appointment to a committee. 


REMARKS BY NEXT YEAR’S CHAIRMAN 


As the meeting concluded, W. R. Hough, 
chairman of the Sections Committee for the 
coming year, spoke briefly to the delegates. 
He said that he had seen evidence of a strong 
healthy condition and that the Sections 
Committee is considered to be the heart of 
the Sections. It was difficult, he said, to 


find a really soft spot in the program, but 
Mr. Howe referred to the greatly decreased 
Student enrollment in the Branches. He 
suggested that the delegates look toward 
ways and means of improving this condition 
at the grass roots level. He stated that 
John Fuller of the Cleveland Section has 
been elected secretary of the Sections 
Committee for the next year and that the 
job of that committee will be to help the 
Sections. 


Technical Sessions at Summer Meeting 
Present Wide Range of Subject Matter 


Covering subject matter ranging through 
the entire gamut of Institute activities, a 
total of 55 technical sessions and conferences 
were held during the 5 days of the Summer 
General Meeting. 


FACSIMILE 


Four papers were presented on facsimile 
at a session on Monday afternoon over which 
E. C. Chamberlin, Western Union Tele- 
graph Company, presided. 

There was one technical paper, ‘“‘A Level 
Compensator for Telephotograph Systems,” 
presented by T. A. Jones and W. A. Phelps, 
both of Bell Telephone Laboratories, the 
other three being conference papers. Mr. 
Jones, who read the paper, first described 
the broad-band type-K carrier system and 
the type-Z carrier system which is used on 
coaxial cables, and the nature of the inter- 
ference to which these types are subject. 
He then described the level compensator 
which is added to the telephone channel to 
reduce the interference effects when photo- 
graphs are transmitted. 

The first of the three conference papers, 
‘The Transmission of X-Ray Films by 
Facsimile,” was given by K. R. McConnell, 
Times Facsimile Corporation, in which he 
described the means whereby an X-ray 
negative is scanned so that one facsimile 
recording will show all density shadings. 
This improved circuit automatically adjusts 
the brightness of the exciter lamp as the 
density of the original copy varies during 
the scanning period. 

“The Facsimile Transmission of News 
and News Photographs for Television,” by 
J. V. L. Hogan, Hogan Laboratories, Inc., 
and Dewey Frezzolini, International News 
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Photos, was read by the former. This 
apparatus is a direct recording machine 
which can be set up in a television studio 
before the camera, and as the photograph 
or news is printed on the newly developed 
moist paper in a standard recorder, it is 
put directly on the air. The 1,050 scanned 
lines of an 8- by 10-inch picture provides 
all the necessary detail required for 525-line 
television scanning. 

“A Discussion of Communication Syn- 
chronizing Systems” was presented by 
F. T. Turner, Western Union Telegraph 
Company. The system is one capable of 
maintaining a high order of synchronism 
between the transmitter and receiver. The 
receiving system is a form of stabilizing 
servomechanism applied to the synchronized 
device and the required accuracy of syn- 
chronization lead to an expression for the 
loop gain of the servo system and to the value 
of noise which can be tolerated within the 
bandwidth. 


STORAGE BATTERIES 


On Monday afternoon, an important 
session on storage batteries was held, pre- 
sided over by H. C. Riggs, Electric Storage 
Battery Company. A feature of the meeting 
was a paper by E. N. Craig and W. J. 
Hamer, National Bureau of Standards, on 
‘Some Aspects of the Charge and Discharge 
Process of Lead Acid Storage Batteries.” 

Dr. Hamer, who presented the paper, 
stated that the addition of sulphates of 
magnesium and sodium is detrimental to 
the rate of charging of the sulphated lead- 
acid storage battery, and that on discharge, 
any apparent benefits disappear when the 
discharge is at a high rate, or the concentra- 
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tion of electrolyte is appreciable. In ne 
batteries, such additives may prolong the 
discharge, but do so at the expense of th 
operating voltage level. 

“Nickel Cadmium Batteries” was pre- 
sented by Arthur Fleischer, Nickel Cadmium 
Corporation, who discussed the principal 
features of two types of these batteries, and| 
their process of manufacture. These were: 
the older pocket type, and the sintered-plate: 
type, developed in Germany, which is still 
experimental. 

E. A. Hoxie, Electric Storage Battery’ 
Company, gave a paper on “Some Discharge: 
Characteristics of Lead Acid Batteries.”’ 
After reviewing the fundamental discharge: 
process, the reliability of specific gravity) 
readings as an indication of the state of 
charge, and the effect of temperature, Mr., 
Hoxie presented a formula which prove 
an indication of the capacity of a cell for 
any duty cycle. 

‘Maintenance of Storage Batteries on the 
Philadelphia Electric Company System’’’ 
was presented by P. B. Wickersham of that: 
company. Acceptance tests, maintenance,, 
operating procedure, safety equipment, and! 
precautions were described. { 


ELECTRICAL TECHNIQUES IN MEDICINE! 


Two measuring instruments and a method! 
for measuring materials at ultrahigh fre-- 
quencies were described in three conference: 
papers in the session on electrical techniques: 
in medicine and biology over which S. R.. 
Warren, Jr., University of Pennsylvania, , 
presided. ; 

S. R. Gilford and 8S. Saito, National Bureau! 
of Standards, described a hand-operated! 
electrostatic type of generator for use in a| 
portable radiation detector. Employing a} 
reciprocating drive, 2 kv at 50 cycles can} 
be generated. 

‘An Electronic Flowmeter” by H. P., 
Kalmus, National Bureau of Standards, , 
described a means for measuring the flow’ 
of molten metals down to a velocity of 1 
centimeter per second with an accuracy of! 
2epeL Cent, 

H. P. Schwan and Kam Li, University of! 
Pennsylvania, presented the third conference: 
paper, ‘“‘Measurements of Materials With 
High Dielectric Constant and Conductivity 
at High Frequencies.”” Their work has been) 
centered on biological samples using fre~ 
quencies between 100 and 1,000 megacycles. 

Dr. Schwan reviewed the technical paper 
re-presented for discussion, “Heating of Fat- 
Muscle Layers by Electromagnetic and. 
Ultrasonic Diathermy,” written by himself, 
E. L. Carstensen, and Kam Li. 


TELEVISION 


The Tuesday morning session on tele- 
vision was opened by Dr. E. W. Engstrom, 
RCA Laboratories, who said that the present 
limitation of 12 channels in the very-high- 
frequency band has required the extension 
of the television band to ultrahigh fre- 
quency. Two systems of transmission in 
this band were presented, followed by a 
review of television standards abroad, 
theater television developments, and a de- 
scription of a tricolor tube. 

E. A. Laport and C. W. Slaybaugh, RCA 
International Organization, emphasized the 
importance of developing adequate stand- 
ards if international television is to become 
a reality, in their paper, “A Review of 
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Television Abroad.” A comparison of all 


extant systems was presented, and the 


d 
- 


difficulties of providing adequate quality 


pictures in countries where variations of as 
much as 10 per cent of the power frequency 
were common were enumerated. 

A commercial version of the color tube 


invented by Dr. E. O. Lawrence was de- 


! 
re, 
~ 


scribed in a paper entitled “The Chroma- 
tron, A Single or Multigun Tricolor Cathode- 
Ray Tube,” by R. Dressler, Chromatic 
Television. The tube utilizes phosphors 
having long persistence, thus reducing the 
flicker problem found in field-sequential 
systems; however the red phosphor does 


not, at present, have the saturation provided 


by red filters. 
“An Ultrahigh-Frequency Transmitter 
Employing a Klystron Power Amplifier” 


_ was presented by W. H. Sayer, Jr., Allen B. 
- Du Mont Laboratories. A 5-kw transmitter, 


using cascade Klystron amplifiers for both 
aural and visual signals, and operating at 
730 megacycles with a bandwidth of 111/, 
_Mmegacycles, was described. 

4 A 1-kw ultrahigh-frequency transmitter, 
Operating in the band 470 to 890 mega- 


cycles, was described by E. M. Bradburd, 


Federal Telecommunication Laboratories, 
Inc., in his paper, “Technical Characteristics 
of Federal Telecommunication Labora- 
tories Type Number 20-B Ultrahigh-Fre- 
quency Television Transmitter.” 

_ “Engineering Plans for Theater Tele- 
vision” were reviewed by A. J. Forman, 
Tele-Tech and Electronic Industries, who pre- 
dicted that this year, the 25th anniversary 
of theater television, will see more than 
108 theaters equipped in 56 cities and 32 
states, an investment of almost $3,000,000. 
Of the present systems available, Telechrome 
sells a set capable of 1,000-line resolution, 
and employing the intermediate film prin- 
ciple; Radio Corporation of America has a 
projection system in use in about 75 per cent 
of existing installations; and the Ediphor 
system is available for field-sequential color 
projection. 


BINAURAL BROADCASTING 


The four conference papers on binaural 
broadcasting provided lively discussion in 
the session over which John V. L. Hogan, 
Hogan Laboratories, Inc., presided. Two 
of the speakers installed apparatus with 
which they demonstrated their papers. 

The first paper, ‘‘Binaural Transmission 
by Frequency-Modulation Multiplex,” was 
by M. G. Crosby, Crosby Laboratories. 
In this system, the same program is picked 
up by two microphones simultaneously, 
their output going to two channels on the 
same wavelength, one the main channel, 
the other a subcarrier supplied by a super- 
audible sound. Both of these are mixed, 
then separated at the point of reception and 
brought to the listener through two loud- 
speakers at equal volume and clarity. 

R. J. Tinkham, Ampex Electric Corpora- 
tion, presented ‘“Stereophonic Recording 
Equipment” and demonstrated his theory 
with the playing of his 3-channel recordings 
on tape with three reproducing equipments. 

“Better Realism With Binaural Sound 
Reproduction,” by H. T. Sherman, Sher- 
man Studios, was presented to the audience 
from a recording on magnetic tape. After 
explaining the three differences between 
monaural and binaural reception (the 
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time of the sound’s arrival at the ears, the 
loudness difference, and the difference of 
pressure by diffraction in a complex wave), 
the speaker described group listening tests 
which led to the conclusion that binaural 
sound transmission with top frequency of 
3,750 cycles is equal in aesthetic quality to 
a monaural transmission with a top of 
15,000 cycles. Sherman’s paper was fol- 
lowed by a demonstration of his system. 

Emory Cook, Cook Laboratories, pre- 
sented the final paper of the session, “Engi- 
neering and Subjective Aspects of the Bi- 
naural System.” This paper dealt with the 
theories of the placement of the microphones 
in the studio and the arrangement of the 
loudspeakers for optimum reception in the 
home. 

Franklin Doolittle, Connecticut Broad- 
casting Company, in the discussion which 
followed, told about his binaural radio 
transmitter and stressed the fact that the 
high-fidelity fans do appreciate the efforts 
made. 

Major E. H. Armstrong, Columbia Uni- 
versity, said that his Alpine, N. J., trans- 
mitter is operating with multichannel broad- 
casting: recorded music (Musak) on one 
channel and a Washington, D. C., musical 
program on another, to see if there is inter- 
ference. This station is also broadcasting 
short binaural programs. As to the future, 
he is inclined to think it may be two channels 
in the evening with advertising in the day- 
time on regular 1-channel transmission. 

R. D. Darrell discussed the role of engi- 
neers, who, with their exactness, are too apt 
to become confused when they get into a 
psychological field. He feels that binaural 
sound should be limited to large halls and 
not brought into the living room. The 
location of a special instrument in an 
orchestra is not important for the complete 
enjoyment of music. The main factor is 
that the ear can hear thousands of bits per 
second but the human mind cannot scan 
quickly enough—only at the rate of 50 bits 
per second. 


ELECTRON TUBES 


The Tuesday afternoon session on electron 
tubes was conducted by W. C. White, 
General Electric Company. ‘Heat Transfer 
From Electron Tubes at High Altitudes 
and High Ambient Temperatures” was 
presented by Mrs. B. O. Buckland, General 
Electric Company, who used a 6AQ5 beam- 
power tetrode in her experiments, studying 
the effects of tube shielding, altitude, tube 
position, ambient temperature, and sur- 
rounding tubes on the temperature rise. 
These studies are of great importance in the 
design of electronic equipment to be used 
at the fast speeds, high altitudes, and high 
temperatures common with today’s military 
aircraft. 

“A Monoscope Tube for Computer and 
Other Appliances’? was presented by John 
Hartmann, Allen B. Du Mont Laboratories, 
Inc. In this tube, an output signal is 
obtained which is proportional to the 
secondary electrons emitted from a target. 
A 30-line tube designed for use in a high- 
speed printer was described. 

Byron Stokes, Sylvania Electric Products, 
Inc., described “‘“A New Ultrahigh-Frequency 
Amplifier Tube” which can operate up to 
3,000 megacycles. This tube, the RT 469, 
is expected to sell for less than $5 when 
commercially produced, and should speed 
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the introduction of ultrahigh-frequency 
receivers. 


NUCLEONICS AND POWER GENERATION 


Nucleonics and power generation was 
the subject of an all-day combined session 
on Wednesday. P. N. Ross, Westinghouse 
Electric Corporation, conducted the morn- 
ing session and J. A. Brooks, Consolidated 
Edison Company of New York, presided 
in the afternoon. 

Mr. Ross, in his introductory remarks, 
said that electrical engineers must extend 
their range of interest beyond instrumenta- 
tion and control to the power source if they 
are to take an increasing part in the develop- 
ment of nuclear power. As it seems doubtful 
that private industry could bear the full 
cost, the government should subsidize the 
development, he said. When the problems 
of secrecy and security can be overcome, 
the way should be open for full-scale ex- 
ploitation of nuclear power. 

To introduce the subject and indicate the 
probable path of its development, J. W. 
Landis, Atomic Energy Commission, spoke 
on “The Nature of Nuclear Power.” By 
1963 appreciable blocks of nuclear power 
will be in use in such high power cost areas 
as New England. Even now, electric energy 
is being produced from nuclear fission, 
whose cost is within a few mills of the 
national average, using ordinary fuels. If 
nuclear power is to become competitive, 
uranium must sell for 1 mill per kilowatt- 
hour. However, with our rising demand for 
power, and the rising cost of coal and oil, 
the use of nuclear energy should become 
more and more attractive in the future. 
R. L. Witzke in the morning session, and 
J. M. Stein in the afternoon, elaborated 
these points in their paper with E. U. 
Powell entitled, ‘‘Nuclear Reactors for 
Power Generation.” 

“The Present Feasibility of a Nuclear 
Power Plant’? by T. G. LeClair, Common- 
wealth Edison Company, was presented by 
his colleague, W. M. Kiefer. This paper 
advocated the immediate construction of a 
full-scale nuclear power plant of the hetero- 
geneous type, cooled by heavy water, and 
able to produce weapons-grade plutonium 
whenever necessary. 

‘Major Factors in the Approach to 
Atomic Power” by B. R. Prentice and R. 
G. Lorraine, General Electric Company, 
discussed the technical, marketing, financial, 
legal, and intangible aspects of the subject. 

“Maintenance Problems With Reactor 
Auxiliaries and Instruments” was read by 
C. B. Wagner, General Electric Company. 
He described the difficulties of working on 
reactors, with protective clothing, time 
limits, disposal requirements, shielding, and 
corrosion posing many problems never 
encountered before. 

J. M. Harrer and J. A. Deshong, Argonne 
National Laboratory, presented a paper 
entitled ‘Considerations for Discontinuous- 
Type Power Regulation of Nuclear Reac- 
tors,” in which automatic power-level ad- 
justment over a range of 1 to 100 per cent 
of full power was attained. ‘This system of 
control has good stability at all levels for 
one fixed motor speed. 

“A Simple Electrical Analogue to a 
Nuclear Power Plant’ by M. A. Schultz 
and J. N. Grace, Westinghouse Electric 
Corporation, showed how the power and 
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efficiency of a nuclear-steam-turbine system 
could be determined easily and quickly by 
the use of a simple d-c circuit. 

The problems of control of mechanisms 
in hydraulic systems, such as the coolant 
loop in reactors, were enumerated by W. 
H. Esselman and W. H. Hamilton in their 
paper, “Position Control in Sealed Systems,” 
and by R. C. Robinson and W. E. McCown 
in ‘“‘Direct Linear Motion in Sealed Systems.” 
All the authors are with the Westinghouse 
Electric Corporation. 

“A Photomultiplier Log Level Period 
Meter for Reactor Control’ by V. G. 
Shaw, J. C. Connor, and R. G. Durnal, all 
of the Westinghouse Electric Corporation, 
was read by Mr. Durnal. ‘The need for a 
logarithmic-type scale in instruments used 
in the control of nuclear reactions becomes 
apparent when it is considered that only a 
few micromicrowatts of power are applied 
to instruments when a reactor is started, 
increasing to hundreds of milliwatts during 
steady-state operation. A type-5879 photo- 
multiplier tube and diode log detector pro- 
vide the required input circuit to the period 
meter. } 


SWITCHGEAR 


The papers in this conference with R. L. 
Webb, chairman of the Committee on 
Switchgear, presiding were presented and 
discussed in two groups. ‘The first group 
consisted of three papers on power circuit 
breakers and the second group was com- 
prised of two papers on low-voltage circuit 
breakers. 

The first paper, “‘Station-Type Air Blast 
Circuit Breakers,’ by K. T. Ashdown, 
J. A. Oppel, and G. L. Couch of the General 
Electric Company, was presented by Mr. 
Ashdown. ‘The author described a new 
14.4-ky circuit breaker and cubicle which 
retains the same principle of arc inter- 
ruption and arrangement but features have 
been incorporated resulting in improve- 
mentt, such as simplified operating mecha- 
nism, consolidated control panel, bal- 
anced-type blast valve, and a streamlined 
air path. 

The second paper, ‘A New 69-Kv Oil 
Circuit Breaker for High Interrupting 
Duty,” by V. E. Phillips and K. G. Darrow, 
also of the General Electric Company, was 
presented by Mr. Darrow. The breaker has 
been designed to meet an interrupting duty 
of 3,500 megavolt-amperes after recognizing 
problems peculiar to metropolitan systems 
and it has successfully interrupted 5,000 
megavolt-amperes on factory tests indicating 
that the breaker with a minimum of addi- 
tional development work will be suitable 
for interrupting ratings of 5,000 megavolt- 
amperes when required. 

The third paper, entitled “A 10,000- 
Megavolt-Ampere 138-Kv Outdoor Oil 
Circuit Breaker” by A. W. Hill and G. B. 
Cushing of the Westinghouse Electric 
Corporation, was presented by Mr. Cushing. 
He described the new oil circuit breaker 
which meets the extreme interrupting re- 
quirement at 138 kv and has a con- 
tinuous current rating of 1,600 amperes. 
As the 10,000-megavolt-ampere interrupting 
rating is extended to lower voltage appa- 
ratus, the current interrupting ratings and 
short-term current ratings are increased. 

The papers were discussed by well-known 
circuit breaker designers in competitive 
fields who complimented the authors and 
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raised specific questions in regard to certain 
features which were answered by the authors 
later. In respect to the 10,000-megavolt- 
ampere 138-kv outdoor oil circuit breaker, 
E. B. Rietz of the General Electric Company 
commented to the effect that the paper 
was a good presentation of a series of tests 
on the performance of a breaker. He said 
that each time he has come to a meeting, 
there has been a series of papers which had 
a more complete story on circuit breaker 
performance and that it is not necessary 
to look across the ocean for better breakers. 
The question was also raised as to why 
users cannot come down in requirements to 
facilitate shipping. With reference to the 
station-type air blast circuit breakers, Mr. 
Ashdown in his closure advised concerning 
the blast cell arrangement that from the 
tests he saw no evidence of air burning what- 
soever. A resistor is employed across the 
open breaks which is in the circuit at all 
times during interruption of the main arc 
to aid in recovery voltage. 

The last two papers, which dealt with low- 
voltage air circuit breakers, were entitled 
‘*“A New Insulated Tripping Device for Low- 
Voltage Air Circuit Breakers’ by H. J. 
Lingal and M. E. Horn and ‘‘Transient 
Voltage and Current Requirements for 
Main Field Circuit Breakers for Synchronous 
Machines” by M. E. Horn and J. C. Cun- 
ningham. This paper was presented in two 
parts, the first dealing with the machine 
characteristics and the second with the 
characteristics of the breaker. Mr. Cun- 
ningham presented the machine charac- 
teristics and Mr. Horn illustrated how the 
assumptions and characteristics were used in 
the design of the circuit breaker. In re- 
sponse to a question, Mr. Horn advised 
that there were no plans to supersede the 
mechanical device on short time delay 
Navy types of breakers. 


MAGNETIC RECORDING 


The Wednesday morning 
magnetic recording, over which Marvin 
Camras, Armour Research Foundation, 
presided, was highlighted by the demon- 
stration of the equipment for the reproduc- 
tion of stereophonic recording developed by 
R. H. Ranger, Rangertone, Inc. 

Mr. Ranger’s technical paper, ‘Syn- 
chronized Magnetic Tape Recording,” de- 
scribed the system of synchronizing sound 
tracks for motion pictures using an electronic 
lock-in instead of a mechanical one. This 
consists in recording on the same 1/4-inch 
tape not only the normal longitudinally 
magnetized audio-frequency record, but 
also a control track consisting of a transverse 
magnetization from the 60-cycle power 
driving both the tape machine and the 
camera at the time when the picture was 
made. 

Three conference papers were presented 
at this session. The first, ‘““‘The Status of 
Magnetic Recording,” was given by R. E. 
Zenner, Armour Research Foundation. 
The other two papers dealt with recording 
heads. One was “Structure and Perform- 
ance of Magnetic Transducer Heads” by 
L. L. Anderson and O. Kornei, Brush De- 
velopment Company, and the second was 
‘Performance Characteristics of Ferrite 
Recording Heads” by J. F. Jewett, Ferrox- 
cube Corporation of America. 

C. J. LeBel, Audio Devices, Inc., at the 
conclusion of the session, gave an over-all 
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discussion of the papers. He commente 
on the importance of friction effects on re 
cording tapes and stated that their handling 
makes the difference between good and Poor 
recording. 


TRANSISTOR STANDARDIZATION yh 


The forum on transistor standardiccea 
on Wednesday afternoon over which R. F, 
Shea, General Electric Company, presided, | 
created a great deal of discussion both during — 
and after the presentation of the eight 
conference papers, which set forth various 
points of view. 

R. M. Ryder, Bell Telephone Labora- 
tories, opened the forum with a paper on the - 
general scope of standardization work, 
which was followed by S. J. Angello, 
Westinghouse Electric Corporation, who. 
told about the proposed AIEE-IRE stand-_ 
ards on definitions and letter symbols for 
transistors. The three types of representa-_ 
tion then were described: the open-circuit | 
impedance type; the short-circuit admit- 
tance type; and the “ch” parameter repre-— 
sentation. These were given by N. T. 
Jones, Massachusetts Institute of Tech- 
nology; L. J. Giacoletto and H. Johnson, 
Radio Corporation of America; and J. M. 
Early, Bell Laboratories, respectively. 

The viewpoint of the test equipment. 
manufacturer was presented by R. B. 
Holt, Transistor Products, Inc., and that of ' 
the transistor manufacturer was given by 
J. R. Nelson, Raytheon Manufacturing 
Company. A summary of the whole situa-_ 
tion was read by R. L. Pritchard, General 
Electric Company. 

Although the opinions expressed freely 
by the audience were varied, it was the con- 
sensus that these ideas received by the com- 
mittee would be very valuable in the forma- 
tion of standard symbols and definitions. 


ELECTRICAL SAFETY 


At a well-attended Thursday morning 
session the parts played by the various 
organizations interested in the safety factor 
of the electrical industry were explained, 
together with the organizations’ personnel 
makeup, methods of procedure, and so forth. 
C. E. Ganther, Cleveland Electric Illuminat- | 
ing Company, was the meeting chairman. 

W. T. Rogers, Ebasco Services, Inc., told 
about the work of the Edison Electric 
Institute, National Safety Council, and the 
American Society of Safety Engineers. H. 
H. Watson, General Electric Company, 
explained the safety work of the National 
Electrical Manufacturers Association and 
the AIEE. W. C. Wagner, Philadelphia 
Electric Company, told about the American 
Standards Association, Canadian Standards 
Association, and the United States National 
Bureau of Standards. The safety work of 
the Underwriters’ Laboratories, National 
Fire Protection Association, and the National 
Board of Fire Underwriters was related by 
K. S. Geiges, Underwriters’ Laboratories. 

It was brought out in the discussion follow- 
ing the presentations that there is a possible 
danger in some of the foreign appliances 
being imported, as many countries are not 
as careful to eliminate hazardous factors 
as we are in the United States. There is an 
inter-American association interested in this 
phase of the matter. 

Mr. Rogers told about pending bills before 
Congress making safety obligatory in various 
industries. 
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- INSTRUMENTS AND MEASUREMENTS 


Two technical and two conference papers 
were given in the session on instruments and 
“Measurements presided over by J. H. 

Miller, Weston Electrical Instrument Cor- 
‘poration, on Thursday afternoon. The 
first technical paper, ‘Forcing Function 
Generator Employing Conductive Plastic,” 
was by L. W. Norman, Minneapolis- 
Honeywell Regulator Company. This gener- 
ator uses a conductive plastic potentiometer 
to provide a forcing function signal for 
‘testing servo systems and components. It 
_has a sine-wave output, but can be arranged 
to give a square-wave or triangular-wave 
output. 
Philip Siskind, Sperry Gyroscope Com- 
pany, presented the second technical paper, 
“A Permeability Analyzer for Magnetic- 
Amplifier Cores.”” This paper covered the 
design and theory of an instrument which 
measures the differential permeability of 
toroidal cores used in magnetic amplifiers. 
_An important feature of the device is that 
neasurements are made before wire is 
wound on the cores and indications can be 
had on either a meter or an oscilloscope. 
The first of two conference papers, “Basic 
Theory and Experimental Verification of 
the A-C Galvanometer,”’ was given by T. J. 
Higgins, University of Wisconsin, and 
William Kneen, Pullman Standard Car 
Manufacturing Company. This paper dealt 
with the theory underlying the performance 
of the iron-cored a-c galvanometer when 
used as a null detector in an a-c bridge 
circuit and the experimental proof of the 
theory. 

Lewis Marzetta, National Bureau of 
Standards, described ‘‘An Emission Charac- 
teristic Plotter for Thermionic Cathodes.” 
This consists of a triode for a control with 
its cathode connected to the plate of a diode 
under test, the cathode of which is con- 
nected to the negative side of the voltage 
source connected to the triode plate. In 
the plot of plate current versus plate voltage, 
the saturation point is raised when the 
temperature of the emitter is raised. This 
equipment can be used for finding the 
voltage coefficients of resistors. 


WIRE COMMUNICATIONS 


An all-day session was held Thursday on 
wire communications with E. I. Green and 
L. R. Montfort, both of the Bell Telephone 
Laboratories, presiding. The main topics 
were descriptions of the L3 coaxial and the 
N7 carrier systems developed by the Bell 
Laboratories. 

“The L3 Coaxial System’ by C. H. 
Elmendorf, R. D. Ehrbar, R. H. Klie, and 
A. J. Grossman, and “L3 Coaxial System— 
Amplifiers” by L. H. Morris, G. H. Lovell, 
and F. R. Dickinson, were read by Mr. 
Klie; “Z3 Coaxial System—Equalization 
and Regulation,” by R. W. Ketchledge and 
T. R. Finch, and “Z3 Coaxial System— 
Television Terminals,” by J. W. Rieke and 
R. S. Graham, were read by Mr. Graham. 

The L3 coaxial carrier system, a broad- 
band high-quality communications net- 
work, makes possible the transmission of 
1,860 telephone channels, or 600 telephone 
channels plus a 4.2-megacycle television 
channel in each direction over a single pair 
of coaxials. Feedback amplifiers are em- 
ployed at 4-mile intervals over a proposed 
4,000-mile route. The signals are to be 
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kept flat within +1/2 decibel. To accom- 
plish this, supplementary equalization will 
be provided at each 100-mile interval, 
additional equalization each 200-mile inter- 
val, and final equalization at each 800-mile 
interval. 

“The Co-ordination of M7 and WN7/ 
Telephone Carrier Systems” by E. P. 
Smith, L. P. Cornell, Jr., and M. G. Jerome, 
Pacific Telephone and Telegraph Corpora- 
tion, described the difficulties caused by the 
introduction of the low-energy cable-carrier 
N7 system into the overlapping K, J, M, 
and O carrier systems. A low-pass filter 
with mid-point grounded has been developed 
to suppress interference between the M7 
and N7 systems. 

The low transmission levels used in the 
N7 system make it very susceptible to noise 
and crosstalk between carrier systems, 
A. J. Aikens and C. §. Thaeler said in a 
paper entitled ‘“The Control of Noise and 
Crosstalk on N7 Carrier Systems.”? Noises 
are reduced by suppression at the source, 
suppression coils added to the system, and 
the proper selection of cable pairs. Cross- 
talk can be reduced by use of compandors, 
frequency frogging, and the use of masking 
thermal noise. 

“A Miniature Compandor for General 
Use in Wire and Radio Communication 
Systems” by R. S. Caruthers and F. S. 
Boxall, Lenkurt Electric Company, Inc., de- 
scribed the development of a compact, 
inexpensive compandor for use in frequency- 
modulation, very-high-frequency, micro- 
wave, and carrier systems; it also is valuable 
in restoring old systems. 

H. R. Huntley, American Telephone and 
Telegraph Company, in his paper ‘‘Trans- 
mission Design of Intertoll Telephone 
Trunks,’ discussed the changes that the 
introduction of automatic nation-wide toll 
switching will entail in the use of circuits. 

As even momentary interruption of com- 
munications facilities cannot be tolerated 
in power systems, means must be devised to 
protect personnel and equipment from 
excessive voltages and currents. Such de- 
vices were described in the paper ‘‘Pro- 
tection of Wire Communication Facilities 
Serving Power Stations and Substations” 
by T. W. Alexander, Jr., Bell Telephone 
Company of Pennsylvania. 


TRANSFORMERS 


In the first of two sessions on transformers 
M. F. Beavers of the General Electric 
Company presented a conference paper 
which described the techniques and dis- 
cussed the results of measurement of ambient 
air temperature during tests on _ trans- 
formers. E. T. B. Gross of the Illinois 
Institute of Technology presented a mathe- 
matical analysis of the delta grounded 
transformer. The third paper, by W. D. 
Albright of the Westinghouse Electric Cor- 
poration, outlined the types of forced air 
fans and control methods that are available 
for the cooling of power transformers. The 
fourth paper, which was presented by F. C. 
Roeding of the Westinghouse Electric 
Corporation, analyzed the special 3-phase 
core arrangements in the light of use of the 
new grain-oriented steel cores which have 
high loss for flux crossing the oriented 
direction of the steel. The last paper dealt 
with an analytical approach to the variable- 
turns ratio autotransformers. The paper 
was written by E. Mishkin of the Hebrew 
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Institute of Technology and the presentation 
was made by J. A. Adams who explained that 
the author’s intended meaning was a variac. 

In another session on transformers held 
on Friday afternoon, five papers were pre- 
sented. The first paper, entitled ‘““Tem- 
perature Classes for Dry-Type Transformers 
as Determined by Functional Tests,’ by 
Paul Narbut of the Westinghouse Electric 
Corporation, suggested an approach to the 
difficult preblem of setting up industry-wide 
temperature limits for insulating materials 
currently covered by classes A through H 
with the possible exception of cellulose. 

The second paper dealt with the life 
expectancy of oil-immersed insulation struc- 
tures and it was prepared by W. A. Sumner, 
G. M. Stein, and A. M. Lockie of the 
Westinghouse Electric Corporation. A 
technique was presented for evaluating the 
relative effect of one or more overload 
cycles on life expectancy and this was 
applied to tests on transformers to reach 
certain tentative conclusions on transformer 
life. 

The third paper, by Messrs. Poritsky, P. 
A. Abetti, and R. P. Jerrard, dealt with the 
field theory of wave propagation along coils. 
The paper treated the surges in air coils 
and core coils and transformer windings by 
the use of Maxwell’s equations and close 
agreement was obtained between the cal- 
culated and experimental values. Another 
paper considered the propagation mecha- 
nism of impulse corona and breakdown in 
oil and was by T. W. Liao and J. G. Ander- 
son of the General Electric Company. A 
clearer picture of the breakdown process of 
oil was obtained by simultaneously getting 
data with a high-speed camera, still camera, 
and photocell, as well as current-measuring 
devices. 

In still another paper, by E. W. Tipton, 
sealed dry-type transformers were proved 
safe by test. This type of transformer with- 
out any organic material except for the 
semiorganic silicon varnish was overloaded 
to destruction and submitted to internal 
power arcs. By analysis of pressure and 
temperature measurements indications were 
obtained that the transformer might be 
operated with practically no danger from 
fire or explosion. 


TRANSMISSION AND DISTRIBUTION 


In this session with J. T. Lusignan pre- 
siding, four papers were presented. 

The first paper, entitled ‘Physical Con- 
cepts of Corona in Capacitors,” was pre- 
sented by J. R. Nye of the General Electric 
Company, and dealt with the mechanisms of 
corona as influenced by the type of voltage 
applied to the capacitor dielectric. Correla- 
tions of the findings were made and certain 
laws governing the behavior of such corona 
were proposed and explained in terms of a 
physical picture which represented the 
dielectric as a network of elemental capaci- 
tances and resistances. ‘The second paper, 
which was presented by J. H. Park of the 
National Bureau of Standards, developed a 
test method using steep-front voltage surges 
on pin-type porcelain distribution insulators. 
The objective of the study was to develop 
a laboratory test method to discriminate 
between insulators which are liable to punc- 
ture and shatter and those which satis- 
factorily discharge the stroke by flashover 
and continue to operate normally after a 
momentary ground has been cleared. 
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In a discussion on the puncture tests 
prepared by J. H. Hagenguth and read by 
Dr. Liao, the discusser considered the paper 
a significant contribution but raised a 
question as to how well it was established 
that puncture rather than heat and pressure 
caused failure. Dr. Sprague of Purdue 
University commented to the effect that it 
was gratifying that the author’s test results 
and field experience showed good correla- 
tion. Another discussion by F. E. Andrews 
of the Commonwealth Edison Company 
stated that his experience on 34 kv bore out 
the findings in the paper in respect to 
insulator puncture and the establishment 
of standards was urged. C. M. Foust of 
the General Electric Company raised a 
question in regard to the time interval 
between the application of surges and sug- 
gested that the pin holes may have been 
due to a multiple stroke and a time interval 
very much shorter than 20 seconds should 
be tried. 

In another paper, a field report on a new 
impulse test oscillograph was given by W. G. 
Fockler of the Allen B. Du Mont Labora- 
tories, Inc. This oscillograph was first 
described at the 1950 Winter General Meet- 
ing and many refinements have been in- 
corporated to meet the needs which have 
arisen in the field. The instrument has been 
mounted in a trailer and used in the field 
testing of extra-high-voltage lines at Bril- 
liant, Ohio. . 

The last paper which dealt with economic 
merits of secondary capacitors was pre- 
sented by H. G. Barnett. 

On the capacitor papers considerable dis- 
cussion ensued which was taken part in by 
J. E. Rembusch of the Commonwealth 
Edison Company, T. W. Dakin, F. W. 
Gay, C. M. Foust, and E. C. Starr. Dis- 
cussion centered about the points of capacitor 
failure in cold weather, mechanism of failure, 
and connecting capacitors so that they 
might be switched off with the load. C. M. 
Foust questioned the use of d-c tests on a-c 
equipment and expressed reluctance to 
accept the results where transients were 
involved. E. C. Starr discussed dielectric 
surface space charge phenomena and flash- 
over due to switching phenomena illustrating 
graphically how a charge tends to remain on 
the line resulting in an impressed voltage 
of three times normal or more. In closure, 
Mr. Barnett pointed out that it was im- 
practical to use switches on overhead lines. 


RADIO COMMUNICATION 


A. C. Dickieson, Bell Telephone Labora- 
tories, presided over the session devoted to 
radio communication at which four technical 
papers were presented. 

The first two described the 1,000,000-watt 
Naval transmitter. The first, by D. G. 
Robertson, Radio Corporation of America, 
dealt with the frequency-generating equip- 
ment for this superpower very low fre- 
quency in the Pacific Northwest. The 
second paper, given by J. C. Walter, Radio 
Corporation of America, gave an over-all 
description of the transmitter features: the 
first use of electron tubes having a power 
gain of at least 250; 10-microsecond fault 
protection; a variable master oscillator with 
0.001-per-cent frequency stability; and pro- 
visions for frequency-shift teletype signaling. 

‘Aircraft Protection From Thunder- 
storm Discharges to Antennas,” by J. M. 
Bryant, University of Minnesota; M. M. 
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Newman and J. D. Robb, both of the 
Lightning and Transients Research In- 
stitute, dealt with an antenna protective 
unit which'besides protecting the radio equip- 
ment also records the by-passed current and 
charge magnitudes. 

The final paper, presented for discussion 
only, was by P. F. Godley, Paul Godley 
Company; J. R. Neubauer, and D. R. 
Marsh, both of Radio Corporation of 
America; and described the radio installa- 
tions on the New Jersey Turnpike. ‘These 
consist of five very-high-frequency stations 
operating in the 150-megacycle range; 
seven 950-megacycle stations; 75 mobile 
units for police, maintenance, emergency 
service, and supervisory groups; and 86 
toll booths at the 17 interchange stations. 


PETROLEUM INDUSTRY 


Five conference papers on_ electrical 
distribution and electric equipment in oil 
refineries were given on Friday morning in 
a session over which W. O. Mascaro, 
Atlantic Refining Company, presided. 

V. L. Nealy, The Texas Company, 
discussed ‘‘Modern Electrical Distribution 
for an Oil Refinery.” This paper, in con- 
trast to the next one, described the electrical 
facilities as designed and installed at a new 
plant. The problems of adding new units 
and changing old ones in an established 
refinery were dealt with by W. A. Gibson, 
H. G. Buch, and J. F. Eisenhardt, Socony- 
Vacuum Oil Company, Inc. 

“Industrial Turbine Selection”? by J. C. 
Spahr, Westinghouse Electric Corporation, 
pointed out that while there are different 
factors governing the selection of turbines 
in different plants, there are several major 
objectives which should guide the selection 
of turbines in all plants. These are the 
generation of process steam and electric 
power at a minimum cost; an installation 
which will permit maximum freedom to 
obtain process steam and electric power as 
desired; and dependable operation at all 
times. The speaker considered each of 
these factors and how certain turbines 
should be selected to fulfill the various 
requirements. 

The fourth conference paper, ‘Selecting 
2,300-Volt Motor Control Equipment for 
the Petroleum Industry,” was presented by 
L. T. Ellis and A. L. R. Maynard, General 
Electric Company. The 2,300-volt 60-cycle 
3-phase motor was chosen inasmuch as this 
size has been found to meet the require- 
ments of the petroleum industry in its 
expansion. Five different types of controls 
were explained and then evaluated for 
various operating conditions, costs, and so 
forth. 

The final paper, “Motor Lubrication 
Practices in an Oil Refinery,’ was given by 
F. H. Walker and W. J. O’Meara, Atlantic 
Refining Company. The results are given 
of a 5-year test on 34 motors of sizes up to 
25 horsepower, seeking to determine whether 
standard totally enclosed motors can operate 
continuously for 5 years on a single greasing. 
The test showed that this period was too 
long; however, with improvements being 
made in lubricants, in bearings and bearing 
housings, better results may be anticipated. 


BASIC SCIENCE 


The session on basic science was held on 
Friday, with M. G. Malti, Cornell Uni- 
versity, and Walther Richter, Milwaukee 
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consulting engineer, presiding in the mor. 
ing, and H. J. Carlin, Polytechnic Institute 
of Brooklyn, conducting the afternoon 
meeting. Nonlinear problems, gas studies, 
and the electromagnetic field were dis- 
cussed. i 
A review of the work on “Electron Ion 
Recombination at Low Pressures’? was! 
presented by Sidney Borowitz, New York; 
University. Mr. Borowitz pointed out that! 
the recombination process is fundamental | 
in the theory of electric discharge in gases, , 
since it constitutes one of the important! 
means by which charges disappear from a) 
discharge. ie. 
“The Electric Strength of Air in Non-: 
uniform Fields at Radio Frequencies” by) 
J. B. Whitehead and C. F. Miller, Johns: 
Hopkins University, and D. L. Birx, The: 
Franklin Institute, was presented by Mr. . 
Birx. It was found that breakdown voltages! 
above 2 megacycles are about 32 per cent! 
below the corona starting voltages at 60) 
cycles, in a study of the frequency range! 
from 2 to 16 megacycles. Above this fre-- 
quency the voltages declined at an average! 
rate of 120 volts per megacycle. 
‘“‘Tracking Response Characteristics of the: 
Human Operator” by J. I. Elkind gave: 
techniques for determining the system) 
characteristics of the human tracker when) 
his target is complex and aperiodic. 
“Acceleration Plane Method for Analysis} 
of a Circuit With Nonlinear Inductance and| 
Nonlinear Capacitance” was presented by’ 
Dr. Y. H. Ku, University of Pennsylvania. , 
By plotting acceleration and velocity versus} 
displacement curves for nonlinear differen-: 
tial equations, such as the van der Pol, the: 
synchronous motor, and the combined! 
nonlinear inductance and capacitance equa-: 
tions, a displacement versus time curve: 
can be obtained which takes into account the: 
force function at any instant. 
The role that energy plays in electro-: 
magnetics is not explicitly indicated by’ 
Maxwell’s equations, but is found only’ 
when the field equations are integrated over ’ 
a region of space, said E. I. Hawthorne, 
University of Pennsylvania, in his paper, 
“Flow of Energy in D-C Machines.”? When. 
this is done, Poynting’s vector can be de-, 
fined, and d-c machines analyzed by its use. 
“Basic Concepts in the Analysis of Sta-. 
tionary Electric Circuits” by D. W. Spence, 
Syracuse University, and C. R. Cahn, 
Niagara Mohawk Power Corporation, was} 
presented by Mr. Spence. The paper 
reviewed the definition of the potential 
function, differentiated this concept from 
that of electromotance, and demonstrated 
how stationary circuits may be solved un- 
ambiguously by the use of field concepts. 
“Block Diagram Solutions for Vacuum- 
Tube Circuits” by T. M. Stout, University 
of Washington, was presented by title only 
for discussion. 


Engineering Society Secretaries 
Hold Meeting in Atlantic City 


The annual meeting of the Council of 
Engineering Society Secretaries was held in 
Atlantic City, N. J., June 5 and 6, 1953. 
Representing the AIEE at the meeting 
were Secretary H. H. Henline and Assistant 
Secretary N. S. Hibshman. 

During the 2-day meeting, the engineering 
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ociety secretaries discussed, among other 
topics, managing publications, meeting 
increased cost in society operation, modern 
office procedure, finding and developing 
engineering talent for industry, and miscel- 
Taneou topics concerning engineering society 
operation and membership. 

_ Officers elected to take office at the close 
of the meeting were: President, Ernest 
Hartford, American Society of Mechanical 
} Engineers; Vice-President, E. H. Robie, 
_American Institute of Mining and Metal- 
_lurgical Engineers; Secretary, M. C. 
_ Turpin, American Society of Refrigerating 
Engineers; Treasurer, C. S. Doerr, Engi- 
“neers Club, Philadelphia, Pa.; Directors, 
_T. J. Ess, Association of Iron and Steel 
Engineers, and O. Laurence Angevine, 
Rochester (N. Y.) Engineering Society. 
= The terms of two directors, J. Earl Har- 
-rington, Western Society of Engineers, and 
_H. H. Henline, AIEE, carry over. 


# 


_AIEE to Participate 
in 1953 ISA Meeting 


The AIEE will participate as a co-operat- 
“ing society in the 1953 Conference and 
Exhibit of the Instrument Society of America 

(ISA) to be held at the Hotel Sherman, 
Chicago, Ill., September 21-25. The Insti- 
tute will sponsor two technical sessions, as 
well as an exhibit booth for the display of 
_ the various Institute publications. Responsi- 
bility for the program has been assumed by 
the AIEE Committee on Instruments and 
Measurements through its Subcommittee on 
ISA Co-operation. Local arrangements are 
being made by the AIEE Chicago Section. 
Some 15,000 persons are expected to 
attend the conference and exhibit. No 
registration fee will be charged to members 
of AIEE and the other co-operating societies. 

The AIEE portion of the technical pro- 

gram is as follows: 


Session 1 
Wednesday, September 23, 2:00 p.m. 


Chairman: A. J. Hornfeck, Bailey Meter Company 


CP.** A Chemo-Electrical Method for Controlling 
Furnace Atmosphere. W. L. Besselman, Leeds and 
Northrup Company 


CP.** A Combustion Guide and Safeguard of the 
Gas Analyzer Type. J. E. McEvoy, Bailey Meter 
Company 


53-293.* An Automatic Transfer Function Measur- 
ing and Recording System. R. J. Ehret, E. F. Hochs- 
child, J. M. Embree, E. C. Grogan, Minneapolis-Honey- 
well Regulator Company, Brown Instruments Division 


CP.** New Techniques in Data Reduction, B. S. 
Benson, The Benson-Lehner Corporation 


Session 2. Electronic Instruments 
Thursday, September 24, 9:30 a.m. 


Chairman: W. H. Wickham, Commonwealth Edison 
Company 


53-291.* Preliminary Development of a Magnettor 
Current Standard. E. P. Felch, Bell Telephone Labo- 
ratories, Inc.; J. L. Potter, Rutgers University 


CP.** An Electronic Flow Meter. H. P. Kalmus, 


National Bureau of Standards 


53-244. A-C Null-Type Recorder With Balancing 
Amplifier Which Provides Damping and Suppresses 
the Quadrature Component. 4. J. Williams, Jr., 
J. F. Payne, Jr., Leeds and Northrup Company 


* Number denotes AIEE Transactions papers. Copies 
may be purchased at AIEE booth or by mail from 
AIEE Headquarters, 33 West 39th Street, New York, 
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Toledo Section Elects Officers 


Recently elected 
officers of the AIEE 
Toledo (Ohio) Sec- 
tion are shown, left 
to right: J. B. 
Cloer, Jr., chair- 
man; S. J. Tom- 
baugh, vice-chair- 
man; and J. W. 
Cofer, secretary 
and treasurer 


N. Y., at 30 cents each to AIEE members and 60 cents 
each to nonmembers, 


** CP denotes conference papers intended for pres- 
entation only and not available except from authors, 


Further information regarding the meeting 
may be obtained from A. J. Hornfeck, Bailey 
Meter Company, Cleveland, Ohio. Mr. 
Hornfeck is chairman of the Subcommittee 
on ISA Co-operation. W. H. Wickham is 
chairman of the Local Arrangements Com- 
mittee for this activity. 


Social and Technical Activities 
Planned for 1953 Fall Meeting 


A full week of varied activities awaits 
AIEE members and their wives who attend 
the AIEE Fall General Meeting in Kansas 
City, Mo., November 2-6, 1953. The 
AIEE Kansas City Section is planning an 
interesting social program in addition to 
the full technical program and inspection 
trips. Headquarters will be at the Hotel 
Muehlebach, which is located in the heart 
of the city. 

The week’s activities will begin with a 
social evening on the Sunday preceding 
the meeting which will provide an oppor- 
tunity for those who arrive early to become 
acquainted. In addition, a smoker is 
scheduled for Tuesday evening. On Wed- 
nesday, a luncheon is scheduled with the 
Chamber of Commerce which should help 
to promote better public relations between 
the electrical engineers and the businessmen 
of the Kansas City area. A dinner-dance 
will be held on Wednesday evening, with 
entertainment and an address by an out- 
standing speaker. Formal dress will be 
optional. 

Ladies attending the meeting will have a 
full program. A _ reception committee, 
organized by Mrs. W. B. Thompson and 
Mrs. R. E. Burlingame, will act as hostesses 
at the morning coffee hours, and shopping 
and sight-seeing tours will be arranged. 
The highlight of the week for the ladies 
will be a bridge luncheon at the Blue Hills 
Country Club. In charge of plans for the 
luncheon are Mrs. Joel Kesler (chairman), 
Mrs. William Carter (vice-chairman), Mrs. 
M. W. Levy, Mrs. R. M. Goar, Mrs. J. R. 
Miller, and Mrs. W. J. Brockhouse. On 
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Tuesday evening, Mrs. A. C. Kirkwood will 
entertain with a reading of a current Broad- 
way play. (This activity is under the chair- 
manship of Mrs. G. C. Bolt.) On Wed- 
nesday a city-wide tour will be followed by a 
luncheon. ‘Femininity of Yesteryear” is 
the title of a show to be staged for the ladies 
in the costume wing of the Kansas City 
Museum. 

Kansas City has many fine homes and of 
special interest are the Plaza and Country 
Club districts developed by J. C. Nichols. 
A tour has been planned through the 
William Rockhill Nelson Gallery of Art, 
third largest in the country. There are also 
industrial areas to see, and Kansas City 
is a grain and livestock center. The Ameri- 
can Royal, an international exhibit of live- 
stock, is to be held here October 16-25, 
prior to the Fall Meeting. 

For other recreational activities, golfers 
will find many fine country clubs in the 
vicinity. Guest tickets will be provided 
for those who wish to play. 

Arrangements for the meeting are being 
made by the following members of the 1953 
Fall General Meeting Committee: C. G. 
Roush, general chairman; Riley Woodson, 
vice-chairman; S. H. Pollack, secretary- 
treasurer; C. M. Lytle, Vice-President, 
District 7; J. P. Kesler, registration; Wil- 
liam Carter, reception; L. M. Schindel, 
technical program; R. L. Baldwin, finance; 
O. L. Starcke, printing; A. C. Kirkwood, 
entertainment; H. E. James, inspection 
trips; M. J. Horney, publicity; L. L. Davis, 
transportation; W. P. Smith, students; 
Mrs. S. H. Pollack, ladies’ events; J. C. 
Bibbs, J. E. Bartfield, O. K. Johnson, C. M. 
Haynes, members-at-large. 


Beaumont Section 
Elects New Officers 


R. W. Sherwood has been elected chair- 
man of the AIEE Beaumont (Tex.) Section 
for the year 1953-54. Also elected to serve 
for the new Institute year are A. F. Briggs 
as vice-chairman and H. J. Sutton as 
secretary. 

New members of the Section’s Executive 
Committee are L. B. Cherry, Earl White, 
J. D. Southwell, and David Kraft. 
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Dayton Section Observes 
Its 10th Anniversary 


The AIEE Dayton (Ohio) Section ob- 
served its 10th anniversary at its annual 
picnic held on June 3, 1953. Guest of 
honor was W. B. Morton, Vice-President- 
elect for District 2, who presented a Past 
Chairman’s Pin to each of the past chairmen 
of the Dayton Section since it was organized 
in June 1943: L. J. Fritz, J. W. Gerhke, 
F. S. Himebrook, W. A. Dynes, W. A. 
Barden, W. R. Appleman, E. R. Herzog, 
J. M. Rodgers, and R. L. Dingle. 

The incoming officers of the Section for 
the coming year were introduced by out- 
going chairman L. H. Henry. The new 
officers are: D. D. Colker, chairman; R. 
W. Shoup, vice-chairman; R. H. Neal, 
secretary-treasurer; D. L. Henry, assistant 
secretary; and R. J. O’Brien, W. J. Pitcher, 
and S. O. Thomas, Section directors. 


Chemical and Mining Sessions 
Set for Middle Eastern Program 


Charleston, W. Va., often referred to as 
the “Chemical Center of the World” and 
appropriately termed the Magic Valley, will 
be host to the AIEE Middle Eastern District, 
September 29—October 1, 1953. In keeping 
with the predominance of chemicals and coal 
mining in the area, the emphasis of the 
technical program will be placed on those 
industries. The program also will stress 
the electric power industry as this is the home 
of the first 330-kv transmission line in the 
United States and the center of a large 
interconnected power system. 

As a result of the increased demand for 
responsible electrical engineers and the 
growing dependence of industry on the 
engineer for management functions, two 
sessions will be devoted to management 
problems. Papers have been obtained from 
a number of outstanding men in their re- 
spective fields. 

All phases of coal mining and handling, 
including a-c to d-c conversion equipment, 
will be covered in five sessions with ap- 
proximately 20 papers being presented. 
Two of these sessions will be sponsored by 
the Eastern Mining Subcommittee with 
R. B. Moore presiding. There will be five 
sessions concerning applications and prob- 
lems in the chemical industry covered by 
20 papers. One session is being sponsored 
by the Electrothermal Subcommittee, which 
also plans to hold a subcommittee meeting. 

Seventeen papers will be presented in 
four sessions covering power generation, 
transmission, and distribution. Additional 
subjects to be covered will be rail trans- 
portation and general industry applications. 


INSPECTION TRIPS 


The following inspection trips have been 
selected with the intention of supplementing 
the general emphasis on the coal and 
chemical industries: 


7. Owens Illinois Glass Company. Uses the 
latest methods in mass production of numer- 
ous types of glass bottles. 

Libby-Owens-Ford Glass Company. One of 
the largest producers of plate glass in the 
glass industry. 


2. B. F. Goodrich Chemical Company. 
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Engaged in the mass production of synthetic 
rubber. 


3. Cannelton Coal and Coke Company. 
Inspection of the latest and most modern 
coal preparation and cleaning plants. 


4. Kanawha Plant of Appalachian Electric 
Power Company. The newest and most 
modern in the Appalachian system with a 
capacity of two 200,000-kw units. 


5. Shipboard Inspection Trip. A “fish- 
eye” view of the many and varied chemical 
industries in the area as seen from shipboard. 


COMMITTEE 


The members of the Middle Eastern Dis- 
trict Meeting Committee are: R. H. 
Greame, general chairman; Harold Atkins, 
secretary; F. Leinberger, treasurer; W. 
Hess, publicity; Charles Stouch, arrange- 
ments; Paul Barlow, meetings and inspec- 
tion trips; George Unangst, technical 
program; Mr. and Mrs. C. B. Talley, 
entertainment; E. Knight, finance; H. 
Lindsey, advisory; R. H. Hively, ad- 
ministration and co-ordination. 


Virginia Technical Societies 
Hold Joint Meeting in Norfolk 


On May 22-23, 1953, the engineering 
and technical societies of Virginia held their 
annual joint meeting at the Hotel Nanse- 
mond in Norfolk, Va. In addition to the 
AIEE, other participating societies were the 
American Institute of Architects, American 
Chemical Society, American Society of Civil 
Engineers, American Society of Heating and 
Ventilating Engineers, American Society of 
Mechanical Engineers, National Society of 
Professional Engineers, Institute of Radio 
Engineers, Engineers Club of Virginia, and 
the Engineers Club of Hampton Roads. 

The AIEE held a dinner on Friday even- 
ing which featured an address by C. A. 
Scarlott, manager of technical information 
for the Westinghouse Electric Corporation, 
who discussed the “Highlights and Sidelights 
of Engineering.” 

The joint meeting was concluded on 
Saturday morning with a conducted tour of 
the Portsmouth Power Station Project, ar- 
ranged through the courtesy of the Virginia 
Electric and Power Company. 


General Subjects Announced 
for Annual Aircraft Conference 


Plans are nearing completion for the AIEE 
Aircraft Electric Equipment Conference 
which will be held this year in Seattle, Wash., 
September 30, October 1-2, with head- 
quarters at the Benjamin Franklin Hotel. 

General subjects to be considered on the 
technical program include electric system 
requirements for jet transports, cooling 
problems in electric and electronic equip- 
ment, new methods of a-c bus protection, 
magnetic amplifier voltage regulators, and 
fuel quantity gauging. 

In addition to their technical | activities, 
members attending the conference will have 
the opportunity to take advantage of the 
many recreational facilities in the Seattle 
area, and also to take part in the various 
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inspection trips which are being planned. 
A tentative tour has been scheduled to Boeing 
Airplane Company which now manufactures 
B-47 Stratojets, B-52 Stratofortresses, C-97 
Stratofreighters, and Bomarc guided missiles. 
Puget Sound Power and Light Company’s 
Snoqualmie Falls hydroelectric plant, only 
large completely underground powerhouse 
in the world, will be visited, and an all-day | 
trip on Saturday, October 3, to the United 
States Naval Air Station on Whidbey Island ' 
has been arranged. A special helicopter sea 
rescue operation will be demonstrated. 
Transportation to and from Whidbey Island 
will be by a fast United States Navy de- 
stroyer-escort vessel. 

For the ladies, tours of Seattle, Puget 
Sound cruises, and a Penthouse theater party 


are being planned. . 


Feedback Control Systems 1 
to Be 1954 Conference Topic | 


The second Conference on Feedback Con-_ 
trol Systems sponsored by the AIEE will be 
held April 22 and 23, 1954, in Atlantic City, 
N. J. 

Stressing the theme ‘Applications of 
Feedback Control,’’ technical papers will be) 
presented to show how feedback control - 
principles are applied in various industrial - 
fields, and equipment used in and resulting) 
from feedback control systems engineering — 
will be exhibited and demonstrated at the 
meeting. 


Industrial Electric Heating 
Is Subject of Detroit Conference 


Industrial electric heating was the subject | 
of a 2-day conference in Detroit, Mich., 
May 26-27, 1953. This conference, the first | 
of its kind, was sponsored by the Committee » 
on Electric Heating and the Michigan 
Section of the AIEE in co-operation with the» 
Industrial Electrical Engineers Society of’ 
Detroit. 

The conference was attended by approxi- ' 
mately 400 engineers from all over the world. 
Some 20 papers on various phases of electric | 
heating were given by experts in the field. 
Session topics included furnaces, resistance 
and radiation heating, induction and di- 
electric heating, and a fluid mapper discus- | 
sion group. 

It is planned to hold a similar conference 
on the subject of industrial heating in about 
2 years. 


COMMITTEE 
ACTIVITIES 


Editor’s Note: This department has been created 
for the convenience of the various AIEE technical 
committees and will include brief news reports 
of committee activities. Items for this department, 
which should be as short as possible, should be 
forwarded to R. S. Gardner at AIEE Head- 
quarters, 33 West 39th Street, New York 18, N. Y. 


Note. Because of the changeover in 
committee personnel, no items on committee 
activities are included in this issue. ; 
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J. F. Fairman (AM ’20, F 35), vice-presi- 
dent, Consolidated Edison Company of 
New York, N. Y., was awarded the honorary 
degree of doctor of engineering by the Uni- 
versity of Michigan at its commencement, 
June 13, 1953. The citation says in part, 
“Native of Big Rapids, alumnus of the Uni- 
versity of Michigan and former teacher in the 
Department of Electrical Engineering, emi- 
nent and respected, he has fulfilled the high 
promise of his academic years. His standing 
in his profession is attested by his election as 
a Fellow of the American Institute of Elec- 
trical Engineers and by his elevation to the 
presidency of that organization. As head of 
the Defense Electric Power Administration 
he won memorable praise for his energy, his 
vision, his forthrightness, and his devotion to 
the public interest. In recognition of his 
splendid accomplishment he was honored 
with the Interior Department’s Distinguished 
Service Award.” Mr. Fairman received his 
bachelor of science degree in electrical engi- 
aeering in 1918 and his master of science 
degree in 1921. After teaching from 1922 
to 1925, he joined Brooklyn (N. Y.) Edison 
Company as an assistant outside plant engi- 
neer. He was appointed electrical engineer 
in 1932, and following the merger of various 
predecessor companies into Consolidated 
Edison Company of New York, Inc., in 
1936, he became electrical engineer for the 
system. In 1941 Mr. Fairman was ap- 
pointed assistant vice-president and 4 years 
later was elected vice-president. He was 
appointed administrator of the Defense Elec- 
tric Power Administration in 1951 and re- 
turned to Consolidated Edison in 1953. He 
has served the AIEE as vice-president repre- 
senting District 3 (1944-46), director (1946- 
49), and president (1949-50). He has ac- 
tively served on many Institute committees, 
including Safety Codes, General Power 
Applications, Electrical Machinery, Board 
of Examiners, Education, Technical Pro- 
sram, Executive, Finance, Board of Direc- 
tors, and Edison Medal. He is a member 
of the New York State Society of Professional 
Engineers, National Society of Professional 
Engineers, Tau Beta Pi, and Sigma Xi. 


R. H. Barclay (AM 14, F’28, Member for 
Life), engineering manager, J. G. White 
Engineering Corporation, New York, N. Y., 
nas been elected vice-president in charge of 
engineering. Mr. Barclay has been with 
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J. G. White since 1941. Mr. Barclay was 
born in St. Louis, Mo., August 10, 1887, and 
attended Washington University. He spent 
the early part of his career working for elec- 
trical companies in Missouri. Coming to 
New York, he joined the Brooklyn-Man- 
hattan Transit Corporation in 1915 as assist- 
ant electrical engineer. From 1917 to 1922 
Mr. Barclay was employed as chief electrical 
engineer for The Foundation Company, New 
York, N. Y., where he was responsible for the 
electrical engineering and electrical con- 
struction of a large number of loading plants, 
shipyards, and vessels. After associations 
with Starrett and Van Vleck, Architects, 
New York, N. Y., the Stone and Webster 
Corporation, Boston, Mass., and McClelland 
Barclay Art Products, Inc., New York, N. Y., 
he was appointed to the Federal Power 
Commission in 1934. Four years later, he 
was expert adviser to the Joint Committee 
on Investigation of the Tennessee Valley 
Authority (TVA) on matters relating to the 
design, construction, operation, and inte- 
gration of the power generating facilities of 
the TVA. He joined the J. G. White Engi- 
neering Corporation in 1941 as electrical 
engineer in charge of the electrical engi- 
neering division. He became engineering 
manager in 1950. Mr. Barclay has been a 
member of the Board of the Engineering 
Societies Library (1942-48, Chairman 1946— 
48) and has served on Engineers’ Council 
for Professional . Development. (1950-53). 
He has been serving on the AIEE Board of 
Examiners from 1943 to the present time, 
acting as chairman from 1946-48. At one 
time he served on the AIEE Marine Com- 
mittee. 


W. S. Brokenshire, Jr. (AM °52), assistant 
production engineer, Pennsylvania Power 
and Light Company, Allentown, has been 
appointed assistant superintendent of the 
utility’s construction forces. Mr. Broken- 
shire joined Pennsylvania Power and Light 
in 1924, following his graduation from Penn- 
sylvania State College with a bachelor of 
science degree in electrical engineering. 
During World War II he served as a special 
co-ordinator, dealing with the War Produc- 
tion Board on material procurement. In 
1945 he was named assistant production 
engineer. Mr. Brokenshire is a member of 
the Pennsylvania Society of Professional 
Engineers. 


R. H. Barclay 


Institute Activities 


R. L. Witzke (AM °37, F 751), advisory 
engineer, industry engineering department, 
Westinghouse Electric Corporation, East 
Pittsburgh, Pa., has been appointed manager 
of the industrial atomic power section. Mr. 
Witzke joined Westinghouse in 1936 shortly 
after he received his master of science degree 
in electrical engineering from the State 
University of Iowa. He has served on the 
following AIEE committees: Power Genera- 
tion (1946-48); Transmission and Distri- 
bution (1947-53); Liaison Representative 
on Standards (1951-53); Standards (1947— 
50); and Nucleonics (1952-53). é; 


C. W. Minard (M ’45), assistant general 
manager in charge of power production, 
distribution, and engineering, Omaha (Nebr. ) 
Public Power District, has been appointed 
assistant general manager in charge of opera- 
tions. C. F. Moulton (M 48), superintend- 
ent of power, has been named assistant 
general manager in charge of power pro- 
duction, distribution, and engineering, re- 
placing Mr. Minard. Mr. Minard began 
work with the utility in 1919, and Mr. 
Moulton has 27 years of experience with 
the company. 


E. R. Brucklacher (AM ’52), Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis., 
recently completed the company’s graduate 
training course and has been assigned to 
the Switchgear Department as an application 
engineer. 


A. M. deBellis (M ’33, F °48), inside plant 
engineer, Consolidated Edison Company of 
New York, Inc., New York, has been named 
assistant electrical engineer. T. D. Reimers 
(M °36), planning engineer, has been ad- 
vanced to inside plant engineer; D. V. 
Buchanan (AM °39, M ’45), division engi- 
neer, has become planning engineer; and 
J. G. Noest (M 36, F 51), division engineer, 
has been named assistant inside plant engi- 
neer. Mr. deBellis is a member of the 
Association of Edison Illuminating Com- 
panies and the Edison Electric Institute and 
has served on the AIEE Committees on 
Automatic Stations (1937-43) and Electrical 
Machinery (1943-46). Mr. Reimers is a 
member of the American Society for Testing 
Materials and the Edison Electric Institute 
and is serving on the AIEE Committee on 
Transformers (1947-53). Mr. Noest is a 
member of the AIEE Committee on Rotating 
Machinery (1947-53). 


Alexander Kusko (AM ’43, M 751) and 
W. K. Linvill (AM 751), assistant professors 
of electrical engineering, Massachusetts 
Institute of Technology, Cambridge, have 
been promoted to the rank of associate pro- 
fessor. E. W. Keller (AM °44, M ’51), 
instructor in electrical engineering, has been 
named an assistant professor. 


R. B. Fetter (AM ’48), instructor in manage- 
ment, School of Business, Indiana University, 
Bloomington, has been appointed assistant 
professor in the School of Industrial Manage- 
ment, Massachusetts Institute of Technology, 
Cambridge. 
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J. R. Kerner (AM ’40), application engi- 
neer, Westinghouse Electric Corporation, 
Newark, N. J., has been appointed distribu- 
tion apparatus manager for the Eastern 
District. Mr. Kerner has been associated 
with Westinghouse since 1923, when he 
joined the company’s graduate student 
course following graduation from Bliss Elec- 
trical School. He is a member of The 
American Society of Mechanical Engineers 
and is secretary of the New York Section of 
the AIEE. 


D. C. White (AM ’45), assistant professor of 
electrical engineering, Massachusetts Insti- 
tute of Technology, Cambridge, has joined 
the engineering staff of Holtzer-Cabot Divi- 
sion of National Pneumatic Company, Inc., 
Boston, Mass., as a consulting engineer. 


OBITUARY eececcoece 


Walter Stevenson Finlay, Jr. (AM’18, 
M718, F’21, Member for Life), executive 
vice-president, J. G. White Engineering 
Corporation, New York, N. Y., died June 
17, 1953. Mr. Finlay was born in Hoboken, 
N. J., August 18, 1882, and was graduated 
from Cornell University as a mechanical 
engineer in 1904. That year he became 
associated with the Interborough Rapid 
Transit Company, New York, N. Y., as an 
assistant in the power department. After 
several years doing research and construc- 
tion work for this company, he joined the 
White company for about 6 months as a 
construction engineer in New England. 
In 1910-15 Mr. Finlay was occupied as an 
industrial engineer with E. and W. S. Finlay, 
New York, N. Y. He then returned to Inter- 
borough Rapid Transit and in 1917-20 
served as its superintendent in charge of all 
power construction and design engineering. 
In 1920 he became vice-president of the 
American Water Works and Electric Cor- 
poration, New York City. He went to 
Pittsburgh, Pa., in 1927 as president of the 
West Penn Electric Company. Mr. Finlay 
returned to New York in 1935. He con- 
tinued as president of West Penn until 1939 
when he rejoined J. G. White Engineering 
Corporation as vice-president. He became 
executive vice-president in 1940. With the 
White concern, Mr. Finlay served in many 
fields over a broad range of engineering and 
consulting projects in the United States, the 
Middle and Far East. Recently he had been 
identified with work in Iran, China, and 
Indonesia. He was a consultant to the 
Atomic Energy Commission and in 1950 
served on a review committee of experts that 
endorsed the selection by the commission of 
the area in South Carolina for the produc- 
tion of materials to develop a hydrogen 
bomb. Mr. Finlay was a director of the 
White company, of Overseas Consultants, 
Inc., the Far East-America Council of Com- 
merce and Industry, and the China Society 
of America. He was a member of The 
American Society of Mechanical Engineers. 


Benjamin Hodge Nichols (AM ’23, M 32), 
associate professor of electrical engineering, 
Oregon State College, Corvallis, died May 
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5, 1953. Mr. Nichols was born in White 
Pigeon, Mich., October 20, ‘1897, and re- 
ceived his degree in mechanical engineering 
from Oregon State College in 1919. He was 
granted a masters degree in electrical engi- 
neering from the same institution in 1932. 
In 1919 after graduation, he joined the staff 
of Oregon State College as an instructor in 
mechanical engineering. In 1920 he joined 
the General Electric Company Testing De- 
partment, Schenectady, N. Y. He returned 
to Oregon State College in 1921 as an in- 
structor in electrical engineering. He be- 
came an associate professor in 1939. During 
World War II, Mr. Nichols served with the 
corps of engineers, rising to the rank of 
colonel. At various times he was a con- 
sultant for the soil conservation service, state 
highway, hydroelectric, and public utilities 
commissions of Oregon, and for the Portland 
General Electric Company. He also was 
associated with Cornell, Howland, Hayes, 
and Merryfield, consulting engineers, Cor- 
vallis, on a part-time basis. Mr. Nichols 
was a member of Sigma Tau, Eta Kappa 
Nu, Society of American Military Engineers, 
American Society for Engineering Education, 
and the Oregon Society of Professional 
Engineers. 


Patrick Henry Underwood (AM ’24), 
superintendent of distribution and planning 
and consulting engineer for Houston (Tex.) 
Lighting and Power Company, died May 
17, 1953. Mr. Underwood was born in 
Galveston, Tex., November 21, 1896, and 
received a bachelor of science degree in 
electrical engineering from Rice Institute in 
1917 and a masters degree in physics in 1923 
from the same school. From 1917 to 1921 
he was employed by the General Electric 
Company, Schenectady, N. Y., first in the 
Testing Department and later in the Induc- 
tion Motor Department. In 1921 he be- 
came an instructor in engineering at Rice 
Institute, Houston. Mr. Underwood started 
with Houston Lighting and Power Company 
ural) ire 


Chilton Frazier Lee (AM 47), Kentucky 
chief engineer, Southern Bell Telephone and 
Telegraph Company, Louisville, Ky., died 
March 13, 1953. Mr. Lee was born in 
Campbellsburg, Ky., May 30, 1892, and 
graduated from the University of Kentucky 
in 1917 with a bachelor of science degree in 
mechanical engineering. Mr. Lee had been 
associated with the Southern Bell Company 
in various engineering capacities since 
graduation. 


MEMBERSHIP eee 


Recommended for Transfer 


The Board o E-aminers at its meeting of June 18, 
1953, recommended the following members for transfer 
to the grade of membership indicated. Any objection 
to these transfers should be filed at once with the Secre- 
tary of the Institute. A statement of valid reasons for 
such objections, signed by a member, must be furnished 
and will be treated as confidential. 


To Grade of Member 


Bixler, J. E., president, Duncan Electric Manufacturing 
Co., Lafayette, Ind. 


Institute Activities 


Boyles, K. W., principal engineer, Southern Servic ; 
Inc., Birmingham 3, Ala. : ¢ 5s i 
Brown, W. G., electrical engineer, General Electric Co. 


- Chicago, Il. = | 
Conger, A. C., operations chief, Bureau of Reclamation 
Bismarck, nN Dak. ; 


Davis, L. J., assistant division engineer, Public Service 


El Paso, Tex. By 
Goodman, D. M., project director, New York Univert 
sity, New York, N. Y. : b} 
Gullatt, S. P., Jr., associate professor of electrical engi 
neering, Louisiana Polytechnic Institute, Rusto1 
La. Mee - 
Harder, M. N., senior electrical engineer, State of Cali’ 
fornia, Sacramento, Calif. F Pf 
Harding, W. T., technical director, equipment lab.) 
Wright Air Development Center, Dayton, Ohio 
Hill, V. e electrical eee Brown & Sharpe Mfg 
Co., Providence, R. I. 4d 
Ittner, C. K., electrical engineer, Aluminum Compan’ 
of America, Vancouver, Wash. ; 
Jones, J. F., engineer, Consolidated Gas, Electric Ligh 
& Power Co., Baltimore, Md. : 
Kelso, F., district switchgear engineer, Westingho 
Electric Corp., Baltimore, Md. 
Kinyon, A. L., electrical engineer, Bonneville Powe 
Administration, Vancouver, Wash. J 
Knepper, M. A., foreman, test sections, Westinghouse 
Electric Corp., East Pittsburgh, Pa. i 
Knight, A. G., manager, Central Iowa Power Cooperaa 
tive, Cedar Rapids, Iowa i 
Labaugh, J. M., member of technical staff, Bell Tele= 
phone Laboratories, New York, N. Y. : 
Martin, J. E., engineer, Public Service Co. of Colorado) 
Denver, Colo. i 
McAninch, O. G., engineer, General Electric Co.. 
Lynn, Mass. } 
McIntosh, C., Jr., design engineer, General Electria 
Co., Pittsfield, Mass. | 
Meader, R. B., radio transmission engineer, New 
England Tel. & Tel. Co., Boston, Mass. ] 
Montgomery, W. O., system relay engineer, Public 
Service Co. of Indiana, Plainfield, Ind. 
Morris, R. E., representative, Allis-Chalmers Mfg. Co. | 
Washington, D. C. ; 
©’Connor, W. H., Jr., engineer, Consolidated Gas: 
Electric Light & Power Co., Baltimore, Md } 
Reed, C. E., manufacturers agent, Lyman C, Reed, Ine.., 
New Orleans, La. | 
Scheetz, J. E., administrative assistant, Rochester Gas & 
Electric Corp., Rochester, N. Y. 
Schindler, H. J., chief, electrical & electronic section; 
Wright Air Development Center, Dayton, Ohio 
Shambach, W. H., control specialist, General Electric 
Co., Philadelphia, Pa. 

Shorter, O. L., electrical engineer, Delaware Power & 
Light Co., Wilmington, Del. i 

Shumaker, H. A., chief engineer, General Industries 
Co., Elyria, Ohio 

Stack, S. S., laboratory assistant, General Electric Co., 
Schenectady, N. Y. 

Ware, P. H., head, electrical laboratory, Simplex Wire 
& Cable Co., Cambridge, Mass, 

Weaver, C. H., assistant professor, University of Ten- 
nessee, Knoxville, Tenn. 

Wessel, R. W., assistant engineer, lighting dept., City 
of Seattle, Seattle, Wash. 

White, G. M., consulting engineer, 802 Finance Bldg.. 
Cleveland, Ohio 

Wintrobe, W. C., group supervisor, products div..- 
Bendix Aviation Corp., South Bend, Ind. 

Woloszynek, B. M., electrical engineer, The Linderme 
Tube Co., Cleveland, Ohio 

Wong, Y. S., instrument & test engineer, Hong Kong 
Electric Co., Hong Kong, China 

Wright, L. L., asst. to manager, transformer engg. dept.. 
Westinghouse Electric Corp., Sharon, Pa. 

Young, R. E., power engineer, Public Service Co.. 
Kankakee, II. 


45 to grade of Member 


Applications for Election 


Applications for admission or re-election to Institute 
membership, in the grades of Fellow and Member, have 
been received from the following candidates, and any 
member objecting to election should supply a signed 
statement to the Secretary before August 25, 1953, o1 
October 25, 1953, if the applicant resides outside of the 
United States, Canada, or Mexico. 


To Grade of Member 


duTreil, L. J. N., L. J. N. duTreil & Assoc., New 
Orleans, La. 

Hollingsworth, P. M., Johnson & Phillips, Ltd., London 
England : 

Miner he Raymond Mirrer Associates, New York 


Pritchard, E. M., Machinery Electrification Co., Wor 
cester, Mass. 
die det Computer Research Corp., Hawthorne 
lalif. 


5 to grade of Member 
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THE BOARD OF DIRECTORS of the 
merican Institute of Electrical Engineers 
resents to the membership its 69th annual 
sport, covering the fiscal year ending April 
0, 1953. It contains a brief summary of 
he principal activities of the Institute 
uring the year, a general balance sheet 
howing the financial condition of the Insti- 
ute at the close of the fiscal year, a statement 
f cash receipts and disbursements, and a 
chedule of securities owned. Much ad- 
itional information regarding the activities 
ppeared in various issues of Electrical 
ingineering. 


BOARD OF DIRECTORS’ MEETINGS 


Five meetings of the Board of Directors 

vere held during the year, one in New York, 
N. Y., and one each in Minneapolis, Minn.; 
hoenix, Ariz; New Orleans, La.; and 
souisville, Ky. 
Information regarding many of the more 
mportant matters which were considered 
yy the Board of Directors appeared in various 
ssues of Electrical Engineering. 


ANNUAL MEETING 


The 68th annual business meeting of the 
mstitute was held in Minneapolis, Minn., 
lune 23, 1952. A brief abstract of the an- 
jual report of the Board of Directors for the 
iscal year ended April 30, 1952, was pre- 
ented by Secretary H. H. Henline, who also 
rave a résumé of a report by Treasurer W. 
(. Slichter on Institute finances. 

Secretary Henline read the report of the 
Sommittee of Tellers on the results of the 
ryote on proposed amendments to the Con- 
titution. All proposed amendments were 
leclared adopted. 

The report of the Committee of Tellers 
yn. the vote of the membership on the election 
of officers whose terms were to begin on 
August 1, 1952, was presented by Secretary 
Jenline. President McMillan presented a 
President’s badge to Donald A. Quarles who 
sponded as President-elect by thanking 
he members for their confidence in him, and 
riving a brief address on Institute progress. 

The Lamme Medal for 1951 was presented 
o Arthur E. Silver, retired, Ebasco Services, 
Inc., New York, N. Y. 

President McMillan gave an address on 
‘Our Achievements.” 


GENERAL MEETINGS 


Four General meetings were held during 
he year, and the Institute participated in 
he Centennial of Engineering. 


Summer General Meeting. ‘The 68th 
Summer General Meeting was held in Min- 
ieapolis, Minn., June 23-27, 1952, with a 
egistration of 1,786. 

There were 36 technical sessions with about 
160 papers presented, a management session 
with three papers, a safety session with four 
yapers, a session on safety and electrical 
echniques in medicine with three papers, the 
ynnual meeting, a forum on the shortage of 
ngineers, two sessions at which the nine 
District prize-winning papers were presented, 


Aucust 1953 


a demonstration-lecture, a Section Delegates 
conference, meeting of the Board of Directors, 
meetings of many committees, numerous 
attractive inspection trips, several luncheons 
with speakers, President’s reception and din- 
ner, a dinner-dance, various entertainment 
events, and many events for the ladies. 


Pacific General Meeting. The Pacific 
General Meeting was held in Phoenix, 
Ariz., August 19-22, 1952, with an attend- 
ance of 535. 

The program included a general opening 
session, 13 technical sessions at which 42 
papers were presented, a student technical 
session, forum on the shortage of engineers, 
a session on safety, a District 8 Executive 
Committee meeting, a meeting of Branch 
Counselors and Chairmen, inspection and 
sight-seeing trips, a chuck-wagon dinner with 
entertainment, color pictures of Arizona, a 
banquet with dancing and entertainment, 
other social events, ladies’ events, and a 
meeting of the Board of Directors. 


Centennial of Engineering. The AIEE 
participation in the Centennial of Engineer- 
ing consisted mainly of five technical sessions, 
one by each technical division, September 
10-12, 1952, at which 19 papers were pre- 
sented, a luncheon at which the Faraday 
Medal of the Institution of Electrical En- 
gineers, Great Britain, was presented to Dr. 
E. O. Lawrence, a luncheon at which Dr. 
M. J. Kelly gave an address on “Communi- 
cations and Electronics,”’ ladies’ events, and 
attendance at various events of the Centen- 
nial planned for members of many engineer- 
ing societies. The AIEE registration was 
hile 


Fall General Meeting. The sixth Fall 
General Meeting was held in New Orleans, 
La., October 13-17, 1952, with a registration 
of 920. In 22 technical sessions, almost 
100 papers were presented. In addition, 
there was a general session, forum on the 
petroleum industry, session on management, 
session on safety, and a session on education. 
There were also a meeting of the Board of 
Directors, various committee meetings, stag 
smoker, dinner-dance, many inspection 
trips, and an elaborate schedule of events 
for the ladies. 


Winter General Meeting. The Winter 
General Meeting was held in the Hotel 
Statler, New York, N. Y., January 19-23, 
1953, with a record registration of 4,680. 
It had the largest program in history: 85 
sessions, with 484 papers, and, in addition, 
a general session, forum of technical com- 
mittee chairmen, session on management, 
conference on education, meeting of the 
Board of Directors, about 120 committee 
and subcommittee meetings, smoker, dinner- 
dance, numerous inspection trips, and a 
varied program for the ladies. 


DISTRICT MEETINGS 


North Eastern District Meeting (1952). 
This meeting was held in Binghamton, N. Y., 
April 30-May 2, 1952. The registration 
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was 677. ‘The principal parts of the pro- 
gram were 15 technical sessions with 64 
papers, a student paper contest session, 
a District Executive Committee meeting, 
celebration of 50th anniversary of establish- 
ment of the Ithaca Section, Branch Coun- 
selors’ and Chairmen’s meeting, inspection 
trips, stag smoker, banquet, and ladies’ events. 


Middle Eastern District Meeting. A 
meeting was held in Toledo, Ohio, October 
28-30, 1952, with a registration of 632. 
There were a general session, 15 technical 
sessions with 67 papers, session on manage- 
ment, microwave demonstrations, luncheon, 
smoker, banquet, inspection trips, and 
ladies’ events. A meeting of the Middle 
Eastern District Executive Committee was 
held on October 27, and the Counselors 
and Branch Chairmen met at the University 
of Toledo, October 31 and November 1. 


Southern District Meeting. This meet- 
ing was held in Louisville, Ky., April 22-24, 
1953, with a registration of 457. ‘There were 
a general session, nine technical sessions 
with 47 papers, an appliance conference 
consisting of two sessions with 10 papers 
and a symposium session on appliance 
protection, two student sessions, a conference 
of Branch Counselors and Chairmen, lunch- 
eon, numerous inspection trips, reception 
with buffet supper and _ entertainment, 
banquet and dance, and ladies’ events. 


North Eastern District Meeting (1953). 
This District held a meeting in Boston, 
Mass., April 29—May 1, 1953, with a regis- 
tration of 847. The program included 11 
technical sessions with 30 papers, the North- 
ern Textile Conference with two sessions 
of two papers each and a luncheon, a general 
session, student paper session, District 
Executive Committee meeting, conference 
of Counselors and Chairmen of Branches, 
smoker with dinner and entertainment, 
banquet and dance, inspection trips, and 
ladies’ activities. 


SPECIAL TECHNICAL CONFERENCES 


“Special Technical Conferences” were 
inaugurated in 1948, and have proved so 
successful that they are now planned and 
conducted as a regular Institute activity. 
The conferences are intended to be national 
in interest, technical in character, and con- 
centrated as to subject matter toward one 
particular industry or objective. This type 
of meeting is designed to explore thoroughly 
a limited field, and to afford specialists in 
that field an opportunity to discuss mutual 
technical problems. The conference may 
be defined as a program of panel discussions, 
technical papers, or exhibits under the aus- 
pices of a national technical committee, in 
co-operation with an AIEE local Section, 
which might act as host to the conference. 
Operating under the policy and procedure 
which has been set up, the following con- 
ferences were held during the year: 


Conference on Domestic Appliances. 
The third annual Conference on Domestic 
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Appliances attracted more than 160 appli- 
ance engineers to a discussion of ““Domestic 
Appliance Controls” in Cincinnati, Ohio, 
May 16-17, 1952. A long-overdue inter- 
change of technical information is now 
taking place among engineers in the appli- 
ance field, following the well-established 
practices. Papers were presented on most 
of the appliance control components, ranging 
from timers through thermostats, valves, 
solenoids, and harness connectors. 

The conference was sponsored by the Sub- 
committee on Domestic Appliances of the 
Committee on Domestic and Commercial 
Applications, with the Cincinnati Section 
acting as host. 

So much interest has been shown that a 
conference for 1953 was scheduled to be 
held in Louisville, Ky. 

No conference proceedings were published. 


Conference on Progress in Quality 
Electronic Components. Attended by more 
than 1,000 electronic engineers and technical 
authorities, the conference on “Progress in 
Quality Electronic Components” was held 
in the Auditorium of the Department of the 
Interior, Washington, D. C., May 5-7, 1952. 
The conference was sponsored by the AIEE, 
Institute of Radio Engineers (IRE), and 
Radio-Television Manufacturers Association 
(RTMA), and participated in by agencies 
of the Department of Defense and the 
National Bureau of Standards.: 

The primary problem facing electronic 
technology is the practical realization of 
electronic equipments which can deliver 
under a variety of adverse field conditions 
the same level of performance established 
for them in initial designs. Reliability is an 
important item, and should be studied on the 
basis of full understanding of component 
characteristics and ratings and by careful 
attention to proper application procedures. 

Forty-seven papers were presented in ten 
sessions covering the following subjects: 
Electronics Today, Basic Materials, Advances 
in Miniaturization, Resistors, Capacitors and 
Inductors, Miscellaneous Components, De- 
sign and Production Methods, An Evening 
With Transistors, Aspects of Reliability, and 
Electron Tubes. 

A complete conference report was pub- 
lished in booklet form. 


Conference on Electronic Converter 
Applications and Tubes. Approximately 
250 engineers from as far away as Louisiana, 
California, Washington, and Canada 
gathered in Pittsburgh, Pa., for the Con- 
ference on Electronic Converter Applica- 
tions and Tubes, May 19-20, 1952. 

Twenty-two papers were presented by 
representatives of the manufacturers and 
users of power converters. These papers, 
which covered all phases of the power- 
rectifier field, included general theory 
and basic principles of the various types, 
standardization, application, operation, and 
maintenance. 

The conference was sponsored by the AIEE 
Committee on Electronic Power Converters 
and the Subcommittee on Electron Tubes 
of the Committee on Electronics jointly 
with the AIEE Pittsburgh Section. 

It was the third of a series of conferences on 
electron tubes and their applications, and 
was devoted to larger power tubes and 
equivalent devices, such as metallic recti- 
fiers and mechanical rectifiers. These power 
conversion devices find wide use in supplying 
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direct current for the reduction of aluminum, 
electrochemical plants, street railways and 
railroads, coal mining, steel mills, and many 
other applications where direct current is re- 
quired. 

The proceedings of this conference were 
published in a bound volume. Copies may 
be obtained from AIEE headquarters at 
$3.50 per copy. 


Conference on Telemetering and Re- 
mote Control. The Joint AIEE-IRE Con- 
ference on Telemetering and Remote Con- 
trol was held in Long Beach, Calif., August 
26 and 27, 1952, and was attended by over 
300 persons. Four sessions were held during 
the 2 days, and 17 papers were presented. 
Subjects covered included both wire and 
radio telemetering. 

The first session dealt with papers on 
telemetering pickups, and in the second 
session three papers dealing with problems 
of amplitude-modulation—frequency-modu- 
lation telemetering systems were presented. 
Radio telemetering problems, wire tele- 
metering, problems of power systems, tele- 
phone systems, and petroleum production 
operations were discussed on the second day. 

Complete proceedings of the conference 
will be published in booklet form and will 
be available at AIEE headquarters at 
$3.50 per copy. 


Conference on Machine Tools. Some 
400 electrical engineers from the machine 
tool and metal-working industries attended 
the fifth annual Machine Tool Conference 
sponsored by the Machine Tool Subcom- 
mittee of the Committee on General In- 
dustry Applications. With the Schenectady 
Section as host, the conference was held 
October 29-31, 1952, in the Hotel Ten 
Eyck, Albany, N. Y. 

Machine tool drive applications were 
the subject of the papers presented at the 
technical session on Wednesday afternoon. 
On Wednesday evening, the annual banquet 
attracted approximately 300 persons. The 
principal speaker was Tell Berna, general 
manager of the National Machine Tool 
Builders Association, who discussed ‘‘The 
Machine Tool Industry at the Crossroads,” 
including interesting comments on the prob- 
lems faced by the machine tool manufac- 
turers of the United States when competing 
in world markets against British, German, 
Italian, Swiss, French, and other European 
machine tool builders. 

The Thursday morning technical con- 
ference was devoted to the problems of 
operator safety and electrical code require- 
ments as they apply to machine tools. At 
the Thursday luncheon, H. A. Winne, 
General Electric Company, presented a 
thought-provoking talk on “Future Pros- 
pects for Atomic Electric Power Plants.” 
The final technical session was held on Thurs- 
day afternoon. 

Friday, October 31, was-reserved for in- 
spection trips to the Watervliet Arsenal, and 
the Schenectady Works of the General 
Electric Company. Manufacturing areas 
visited at General Electric Company 
included steam turbine and generator, gas 
turbine, induction motor, and electronic 
and magnetic control. 

No conference proceedings were published. 


Fall Textile Conference. The Fall Tex- 
tile Conference was held in Raleigh, N. C., on 
November 6 and 7, 1952, with the North 
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Carolina State College acting as hos} 
Those attending were welcomed by Di 
J. H. Lampe. The conference was spo# 
sored by the AIEE Textile Industry Sul 
committee of the Committee on Gener 
Industry Applications. b 

The attendance consisted of 201 perso 
from all levels of the industry. Pape3 
covered problems of operating equipmenj 
electrical problems of control maintenancj 
and codes and standards as they apply 
this industry. Subjects were discussed fro 
the floor and considerable exchange of ide: 
took place. In the afternoon of the secom 
day, tours were conducted through tt 
college. 

No conference procecaiige are to be put 
lished. 


Conference on Recording and Contro: 
ling Instruments. 


Caz 


al} 


A Special Technicz 
Conference on Electrically Operated Re 


corders and Controllers, the first ever to : 


held on this subject, met in the Benjam 
Franklin Hotel, Philadelphia, Pa., 


was sponsored by the Subcommittee 
Recording and Controlling Instruments 
the Committee on Instruments and Measure 
ments, with the participation of the Ind 
trial Instruments and Regulator Divisio 
of The American Society of Mechanic: 
Engineers, and the Instrument Society q 
America. | 

The 2-day conference attracted a tote 
registration of 515, representing all classe 
of users, including the oil, chemical, textile 
steel, and rubber industries; public utilities 
transportation; schools and _ colleges: 
government agencies and research labora 
tories; as well as the instrument manufac 
turers. The program was comprised a 
four technical sessions devoted, respectively 
to new developments in the field of self 
balancing recorders, electric controllin; 
instruments, applications and systems, ane 
new recording instruments. The titles a 
the 17 papers presented, together with ; 
brief summary of each, were included in th: 
conference program. 

At the dinner on Monday evening 
J. D. Rollins, United States Steel Corpora 
tion, spoke on “The Broad Aspects of ; 
New Integrated Steel Plant,” with particula 
reference to the new Fairless steel plant unde 
construction near Philadelphia. At the 
Tuesday luncheon, R. M. Pennypacker, wh« 
recently returned from a 6-week visit t 
Great Britain as a member of a study pane 
representing the public utilities of the Unite 
States, spoke. 

Complete proceedings of the conferenc 
will be published in booklet form and wil 
be available at AIEE headquarters at $3.5( 


per copy. 


Conference on Electronic Instrumenta 
tion and Nucleonics in Medicine. Th 
newest developments in electronics an 
nucleonics pertaining to the medical fiek 
were explained and discussed at the fiftl 
Conference on Electronic Instrumentatio. 
and Nucleonics in Medicine in the Hote 
New Yorker, New York, N. Y., Novembe 
24-25, 1952. ‘The conference was sponsore 
by the Committee on Electrical Technique 
in Medicine and Biology. Seventeen tech 
nical papers were presented by physician 
and engineers to an attendance of 18 
members and guests, with the primar 
thought of an interchange of ideas so tha 
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ach group would know the other’s prob- 
,» and so that electromedical science 
mould be advanced. 
The papers were presented in four tech- 
ical sessions, featuring: (1) Electromag- 
etic and Ultrasonic Diathermy; (2) Elec- 
ronic Devices for Ionization Measurement 
nd Analysis of Isotope Mixtures; (3) De- 
ection and Measurement of Radio Isotopes; 
md (4) Biological Uses of High-Energy 
ilectrons. 
_ Abstracts of papers were prepared and 
listributed at the conference. Some copies 
ie still available to fill requests. No 
groceedings booklets are to be published 
or this conference. 


Conference on Computers. New meth- 
mds of electronic computer operation that 
hould presage extended use in commercial 
und scientific fields were discussed by some 
9f the nation’s leading authorities at the 
econd annual 3-day Computer Conference 
and Exhibition, sponsored jointly by the 
ATEE, IRE, and the Association for Com- 
guting Machinery. The conference was 
aeld in the Park Sheraton Hotel, New York, 
N. Y., December 10-12, 1952, and was 
attended by more than 1,200 engineers and 
suests. 

- The conference featured 27 technical 
papers on the input and output equipment 
used in computers. Thirteen manufac- 
turers and scientific organizations displayed 
squipment used to record and feed informa- 
tion to the huge computing machinery. 

The opening session of the conference 
featured a welcoming address, and presented 
a broad picture of subjects the conference 
was to cover, that is, the input and output 
portions of computing equipment. Other 
sessions covered applications of equipment, 
such as the basic methods employed for 
effecting the transfer of information between 
input-output equipment and the digital 
computers, considerations of the input 
and output systems of SEAC, UNIVAC, 
RAYDAC, and IBM 701, and various types 
of equipment. 

Complete proceedings of the conference 
will be published in booklet form and will 
be available at AIEE headquarters at $4.00 


per copy. 


Conference on High-Frequency Meas- 
urements. The third Conference on High- 
Frequency Measurements was held in Wash- 
ington, D. C., January 14-16, 1953, in the 
Auditorium of the Department of the 
Interior. The sponsors were the AIBKE, 
IRE, and the National Bureau of Standards 
(NBS). Twenty-seven technical papers were 
presented at the four sessions, and two 
demonstration lectures were given at the 
Thursday evening joint meeting of the 
Washington Sections of the AIEE and the 
IRE. More than 700 engineers and guests 
attended the sessions and the luncheon on 
Thursday at the Hotel Statler, the con- 
ference headquarters. 

One session was devoted to six papers 
dealing with the measurements of frequency, 
wavelength, and time, another to six techni- 
cal papers covering measurement of power 
attenuation, a third to seven papers covering 
the measurement of transmission and re- 
ception, and a fourth to seven papers dealing 
with the measurement of impedance. The 
conference included a luncheon, inspection 
trips, and demonstration lectures. 
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Abstracts of papers were prepared and 
distributed at the conference. No con- 
ference proceedings were published. 


Western Computer Conference. A 3- 
day conference, held in the Statler Hotel 
in Los Angeles, Calif., February 4-6, 1953, 
sponsored jointly by the AIEE, Association 
for Computing Machinery, and the IRE, was 
attended by approximately 800 electronic 
engineers and potential users of the new 
electronic computers. In addition to the 
technical sessions, more than 20 firms and 
organizations displayed latest developments 
in computer equipment. 

Keynoting the conference were addresses 
by Dr. Simon Ramo, Vice-President of 
Hughes Aircraft Company, on “The Im- 
pact of Computer Developments on the 
Training and Utilization of Engineers,” 
and Dr. R. D. Huntoon, Chief of the Corona 
(Calif.) Laboratories of the National Bureau 
of Standards, on “Factors Influencing the 
Effective Use of Computers.” 

There were five full sessions. The sub- 
jects of these sessions included: Commercial 
Applications; Applications to Aircraft and 
Missile Design; Panel Discussion on an 
Evaluation of Analogue and Digital Com- 
puters; New Developments in Digital 
Computer Equipment; and New Develop- 
ments in Analogue Computing Equipment. 

At a luncheon on Thursday, Dr. J. E. 
Hobson, Director, Stanford Research In- 
stitute, spoke on ‘‘New Equations for Man- 
agement.” 

Brief abstracts of the papers presented 
were included in the program. Conference 
proceedings will be published. 


Rubber and Plastics Conference. The 
Special Technical Conference on Electrical 
Engineering Problems in the Rubber and 
Plastics Industries was held in the May- 
flower Hotel, Akron, Ohio, April 20 and 21, 
1953. This was the fifth conference on this 
subject, and included an inspection trip to 
one of the large rubber plants in Akron. 

This conference was sponsored by the 
Subcommittee on Rubber and Plastics of 
the Committee on General Industry Appli- 
cations, with the Akron Section acting as 
host. 

The conference was attended by approxi- 
mately 200 persons, including representa- 
tives from engineering concerns, manu- 
facturers, designers, users, and consultants. 
The papers covered electric power distri- 
bution, relay co-ordinating, electrical drives, 
differential transformers, grounding of power 
systems, precision control through servo- 
mechanisms, current limiting fuses, and the 
prospects of use of atomic power. Ab- 
stracts of the papers were included as a part 
of the published program. 

Also included were a luncheon and ban- 
quet at which Earl Gulick of the Goodrich 
Company spoke. The conference had as 
its purpose the stimulation and encourage- 
ment of engineering papers and the pro- 
motion of standards and recommended 
practices in electrical engineering applica- 
tions in the rubber and plastics industry. 
The conference was considered the most 
effective way to fulfill this purpose. 

Proceedings of this conference will be 
published, and may be ordered at $3.50 per 
copy from AIRE headquarters. 


Appliance Technical Conference. The 
Conference on Domestic Appliances was 
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held during the Southern District Meeting 
in Louisville, Ky., April 22-24, 1953. It 
was sponsored by the Committee on Domes- 
tic and Commercial Applications. Persons 
attending the conference were able to join 
in the general meeting on Wednesday 
morning in common with others who at- 
tended the District meeting. They were 
also able to take part in the inspection trips 
available to others, as well as the inspection 
trip through the Appliance Park of the Gen- 
eral Electric Company, which was of partic- 
ular interest to them. 

Ten papers and a symposium were on the 
program of the conference. It included 
subjects of control, basic metals, perform- 
ance, design, grounding practices, and so 
forth, and a panel discussion on the role 
of fuses, circuit breakers, and thermal over- 
loads in appliance protection. 

Each session was attended by approxi- 
mately 75 to 80 people. As this conference 
was combined with the Southern District 
Meeting, there were no accurate records as to 
the people who came specifically for the 
conference. However, from past experi- 
ence, indications are that approximately 
100 persons could be considered as interested 
in this conference. This is somewhat lower 
than when a conference is held independently. 
The committee is of the opinion that a con- 
ference has an advantage when held sepa- 
rately, and that the next should be held on 
that basis. 

No proceedings are to be published. 


Southern Textile Industry Conference. 
The Southern Conference on the Textile 
Industry was held at the A. French Textile 
School of the Georgia Institute of Tech- 
nology, April 23-24, 1953. Eight papers 
were presented at the 2!/, sessions. On 
Thursday, the session was devoted to dis- 
cussion of the practical merits of the present 
ungrounded 550-volt 3-phase 60-cycle 3- 
wire power, versus the proposed grounded 
neutral 3-phase 550-volt 60-cycle system 
under consideration by several engineering 
concerns, and lightning and lightning pro- 
tection for various arrangements of textile 
mill buildings. The session on Friday 
morning featured discussion of motor torque 
requirements, motor overcurrent protection, 
and control connections; also various phases 
of electrical maintenance in textile plants 
were covered. There was a panel dis- 
cussion on Friday morning covering the 
subject, ‘Electrical Troubles We Have 
Encountered.” Some 142 persons attended 
this conference, which was sponsored by the 
Subcommittee on Textile Industry of the 
Committee on General Industry Applica- 
tions. ‘The lower attendance this year can 
be attributed directly to a cyclonic storm 
in the area of the conference. 

No conference proceedings were published. 


Joint AIEE, IRE, RTMA, and West 
Coast Electrical Manufacturers Association 
Conference on Electronic Components. 
The Conference on Electronic Components 
was held in Pasadena, Calif., April 29, 30, 
and May 1, 1953. The attendance at this 
conference, which was the first on this sub- 
ject held on the West Coast, exceeded 1,500. 
The 3-day conference covered in general 
the critical problems being faced by the elec- 
tronic industry in meeting industrial and 
military demands. The six open sessions 
covered: General Component Problems; 
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Environment and Packaging; Tubes and 
Tube Reliability; Component Reliability; 
Resistors, Capacitors, and Dielectrics; De- 
vices and Materials. 

There was also a classified session en- 
~ titled “Reliability of Electronic Components 
in Guided Missiles,” cosponsored by the 
California Institute of Technology Jet Pro- 
pulsion Laboratory. Over 1,000 people 
made application for attendance at this 
classified session. 

Distinguished luncheon and_ dinner 
speakers included Dr. James W. McRae, 
president, IRE, and vice-president, Bell 
Telephone Laboratories, Inc.; Major Gen- 
eral Leslie E. Simon, Chief of Research 
and Development Division, Office of the 
Chief of Ordnance; and AIEE President 
D.A. Quarles, president, Sandia Corporation, 
and vice-president, Western Electric Com- 
pany. 

The conference was considered very 
successful, and fostered a better understand- 
ing of the important problems being faced 
by the electronic industry in producing com- 
ponents and equipment essential to the ex- 
treme demands placed upon it by military 
requirements in the field of missiles and 
aviation, and by industrial requirements in 
the fields of communications, controls, 
instrumentation, and television. 


Northern Textile Industry Conference. 
The Northern Conference on the Textile 
Industry was held in the Sheraton-Plaza 
Hotel, Boston, Mass., May 1, 1953, during 
the North Eastern District Meeting. This 
conference was sponsored by the Subcom- 
mittee on Textile Industry of the Committee 
on General Industry Applications. There 
was an attendance of approximately 80. 

Two papers were presented at each of the 
sessions. At the morning session, the first 
paper covered “Electric Equipment Built 
Into Textile Machinery,’ in which the 
problems and advantages of incorporating 
electric equipment into textile machinery 
by the manufacturer was discussed, with 
examples given by the author. 

The second paper covered “Engineering 
Safety Into Electric Equipment,” from the 
standpoint of insurance rates, with statistics 
showing the various causes of fires and the 
percentage caused by different classes of 
electric equipment in textile mills. This 
session was followed by a conference luncheon 
with a speaker, whose subject was ‘‘Can the 
Textile Industry Afford Engineers?” It 
was brought out that new synthetic fibers 
have produced new ideas in the textile 
industry, with new or modified weaving and 
other cloth-making processes, which call 
for new equipment and therefore require 
technical knowledge—an opportunity for 
the engineer. 

A paper in the afternoon session traced 
the history of the textile machinery manu- 
facture for the past 125 years and the gradual 
incorporation of various mechanical and 
electrical components into the design. 

No conference proceedings will be pub- 
lished. 


GENERAL COMMITTEES 


BOARD OF EXAMINERS 


The Board of Examiners met 11 times and 
acted on 4,575 applications and proposals in 
1952-53. This average of over 400 cases per 
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Table I. Applications and Proposals Re- 
ceived by the Board of Examiners, 1952-53 


Admission 
Affiliate 
Recommende dic. avails = veto alesis is'> 288 
Not recommended.............-.-5> (Oem Past) 
Associate Member 
Recommended. /.\ejacslelels oie eleleistn err ore 3,411 
Rerelecte die siecle istevscolsyatsheien stnuelstaleneis 138 
Not recommended.,..... 0006000005 147...3,696 
Member 
Recommended). 570)2/¢ <2 «, si’ wie wlaveeisie ere 47 
Re-elected iicjsshaiele ci eveisiuernelot einer 13 
Not recommended. .6..2:5.0-¢+sie0 10 70 
Total admission cases... 0.0.00 ccesccncescs 4,054 
Transfer 
Associate Member 
Recommend edin, esis «/eisiersiciesiseie sieisiars 0 
Not recommended... e-cuice eases eae 1 1 
Member 
Recommend diirssi. area leeieters easter sce 451 
INot recommended: «007.0100. ase s ols 43... 494 
Fellow 
Recommended yo elsinie/afviciane alvinlaceld pnebe’ 26 
INot recommended ic ccis's1s)aieie)sielsloisiels 0 26 
‘Totalitransfer Casesiiscr ster. s\« eietolorsie\ ovaries ote 521 
"Total cases succes e(cicinist sofdetenta fie eons she eat tees 4,575 
Student member enrollment. ..........2.---:.0. 2,656 
Grand total. nesses celelclecis claw sures verses ene ihe PEM 


meeting represents a somewhat lighter load 
than the customary annual stint of the Ex- 
aminers over the past few years. The fact 
that this was the first full year of operation 
under the revised constitutional require- 
ments for the several grades of membership 
may account for the reduction in the number 
of cases presented to the Examiners. It 
certainly accounts for the unusually large 
amount of time and effort required of the 
members of the Board for their disposal. 
In arriving at its recommendations to the 
Directors for elections and transfers, the 
Examiners must interpret and apply the 
provisions of the Constitution to each indi- 
vidual application or proposal. 

In the course of the past year, several 
efforts were made to arrive at a satisfactory 
general statement of a working interpretation 
of the new provisions of the Constitution. 
These efforts culminated in a statement based 
on a comparison of the quantitative and 
qualitative requirements of the newly 
amended Constitution as compared with the 
old requirements. This was presented to the 
membership by the Chairman, C. W. 
Franklin, in Electrical Engineering for April 
1953, pages 281—4, reprints of which have 
been widely distributed for use by the inter- 
ested committees of the Institute. 

Since much of the discussion of the prob- 
lems of the Board of Examiners during the 
past year revolved about the new require- 
ments for the grade of Fellow, it may be 
pertinent to observe that the present ratio 
of Fellows to the total membership stands 
at 3.32 per cent while the current list of 
1,503 Fellows represents 29 per cent of the 
5,188 Members reported in 1943 and there- 
fore eligible on a purely time basis under the 
new requirements for the grade of Fellow in 
19535 

During the year just ended it was neces- 
sary for the Board of Examiners to compare 
in detail the membership requirements of 
more than 20 American and foreign engineer- 
ing societies with those of the AIEE for the 
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‘ come, and that, with a better understandir 


purpose of determining whether applicarg 
for the grade of Member under paragraphe 
of Section 5 of the Constitution could 1 
recommended. 5 


Numerous problems arose from efforts 


evaluate the education of applicants fi 
admission to the Associate Member grac| 
who graduated from engineering collegg 
outside the jurisdiction of the Enginee 
Council for Professional Developme 
(ECPD) and for which special Board | 
Directors approval had not been provided. , 

There is reason to believe that the majj 
difficulties of the transition to the new coi 


{ 


stitutional requirements have been ove 
on the part of the membership, there wi 
be an accelerated flow of soundly base 
and clearly documented applications 
proposals in the coming years. 


COMMITTEE ON CODE OF PRINCIPLES 
PROFESSIONAL CONDUCT 


During the past year, the Committee c 
Code of Principles of Professional Condu: 
carried on an extensive correspondence, a ; 
held one meeting to discuss two complain 
that had been submitted. 

One complaint, from a consulting eng 
neer, dealt with what was claimed to be z 
unfair practice on the part of utility com 
panies in giving free engineering servic 
to their customers. The committee think 
that in a free competitive society the privat 
consultant should be prepared to meet cor 
petition from various sources, and that H 
has an obligation to see that his work mee: 
the requirements of local regulations: 

The other complaint dealt with a brié 
news item published in Electrical Engineerir: 
during the past Institute year. This partie 
ular release was also published in at lea: 
one other technical journal. ‘The item was} 
technical publicity release from a reputabl 
firm. It made no claims as to being th 
first, or the largest, or the only one of i 


type. The AIEE cannot guarantee orig: 
nality, newness, or novelty in its publ 
cations. The Chairman had the pleasur 


of meeting the gentleman who complainec 
and enjoyed an amicable discussion of th 
matter. | 
The committee thinks strongly that youn 
engineers do not want to join a labor unior 
Instead they desire a professional status equz 
to that of medicine and law. They are nc 
satisfied with the Engineers Joint Counc 
(EJC) membership, because they belieyv 
that a real professional society should have 
membership of individuals, qualified a 
professional engineers. They point out 
weakness and an inconsistency in the regis 
tration laws in that they identify an enginee 
by license and registration, and then exemfp 
engineers in industry from the professionz 
classification. It is hoped that the AIE) 
will take the lead in solving the problems. 


COMMITTEE ON CONSTITUTION AND BYLAW 


The committee prepared and submitte: 
to the Board of Directors, Constitution an 
Bylaw changes as required to meet the need 
of Institute operation over the past year. 


Constitution. Three amendments to th 
Constitution were prepared and are bein 
voted upon by the membership. Thes 
amendments cover reorganization of th 
Nominating Committee, increase in num 
ber of Tellers, and Section reorganizatior 
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) At present, the Nominating Committee 
sonsists of ten members elected by the ten 
District Executive Committees and not more 
than ten from the Board of Directors. The 
Board believes it advisable and desirable 
to include representation from the technical 
divisions, and is recommending that the 
Nominating Committee be constituted of 
ten representatives elected by the District 
Executive Committees, one representative 
from each of the technical divisions, and rep- 
resentatives from the Board of Directors not 
to exceed in number the number of tech- 
nical divisions. 

An expanding membership has increased 

the work of counting, tabulating, and certi- 
fying the vote, and the Board is recommend- 
ing that the Committee of Tellers be in- 
creased from seven to ten members. 
- The Sections amendment is part of a gen- 
eral revision of the Constitution and Bylaws 
to simplify committee structure and reduce 
committees to a practical size. In this 
amendment, the Section Chairman retains 
all of his essential duties and powers, and his 
atcess to the Sections Committee and the 
Board of Directors is unimpaired. Confer- 
ences and forums of Section delegates and 
other methods of communication among the 
Sections will continue and be made more 
effective as a result of this amendment. 


Bylaws. The general revision of the 
Bylaws to eliminate ex-officio memberships 
and clarify committee operation and or- 
ganization, which was started last year, has 
been completed. The following committees 
were revised: Edison Medal Committee, 
Section 71; Headquarters Committee, Sec- 
tion 73; Membership Committee, Section 
77; Committee on Planning and Co-ordina- 
tion, Section 78; Publication Committee, 
Section 80; Committee on Public Relations, 
Section 81; Committee on Research, Section 
83; Committee on Safety, Section 84; and 
Committee on Transfers, Section 89. The 
changes in the Sections Committee required 
as a result of the constitutional amendment 
now before the membership have been ap- 
proved in principle and will take effect as 
soon as the constitutional amendment is 
approved. 

The chairmen of all other committees 
reviewed their committees and found them 
to be satisfactory without change. 


Publications. The new policy of re- 
placing the Proceedings with three bimonthly 
publications, Communication and Electronics, 
Applications and Industry, and Power Apparatus 
and Systems, required a complete revision of 
the Bylaws relating to publications to imple- 
ment the policy. Revisions were made in 
Sections 99, 103, 105, 106, 107, and 110. 
Three new sections were added. 


Fellow Grade—Requirements. In order 
to relieve the sponsors of a Fellow of the 
preparation of a citation, Section 2 of the 
Bylaws was revised to eliminate this pro- 
vision. In order to obtain more complete 
information on members sponsored for 
Fellow grade so that suitable citations 
might be prepared, Section 2 was revised 
to call for detailed and concise information 
of the candidates’ accomplishments which 
evidence achievements. 


Transfers and Dues. The establish- 
ment of the Affiliate grade with its dues 
structure produced some inequities that 
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required correction. Sections 12 and 13 
of the Bylaws were revised to establish uni- 
form transfer fees and to establish an equi- 
table annual dues structure for this new 
grade. 


General. This committee’s plans are 
dictated by Institute operation, and Con- 
stitution and Bylaw revisions will be for- 
mulated as required. 


COMMITTEE ON EDUCATION 


During the past year, the committee had 
two meetings, one at the Fall General 
Meeting, and one at the Winter General 
Meeting. It also sponsored one conference 
session at each of these meetings. 

The central theme of committee activities 
and of the two conferences has been con- 
cerned with the changes occurring in elec- 
trical engineering education and the in- 
dustry, leading to de-emphasis or redirection 
of the traditional power education area. 
The committee has attempted by these 
conferences and by publication in Electrical 
Engineering to keep the Institute membership 
informed of the evolutionary changes taking 
place, as part of its duty to the Institute. 

In New Orleans, La., the chairman pre- 
sented the results of a committee-sponsored 
survey of engineering schools which showed 
current student interest to be 1.8:1 towards 
the electronic area over power, and empha- 
sizing the disinterest of students towards the 
electrical utilities in many areas. Other 
speakers pointed out the employment pos- 
sibilities of the electrical utilities and equip- 
ment manufacturing fields for electrical 
engineering graduates. 

The subject was carried further by the 
very well attended conference in New York, 
N. Y., at which the subject of curriculum 
options was considered with particular 
emphasis on changes going on or anticipated 
with respect to the power option. The dis- 
cussion varied from almost total elimination 
of options to a definite redirection of the 
power option or courses into an area of energy 
conversion and control. Audience partici- 
pation in this conference was at a high level 
of interest and could have continued well 
past the adjournment time. 

Committee meetings also emphasized 
this central topic of interest and the im- 
pending changes in electrical curricula. 
The discussion was broadened to include 
discussion of improved methods of teaching 
in the social-humanistic area and to a 
consideration of the position of the tradi- 
tional physics course in the undergraduate 
curriculum. 

In recent years, the Summer General 
Meeting either has conflicted with or closely 
paralleled the annual meeting of the Ameri- 
can Society for Engineering Education. 
Many Institute members, unable to attend 
both so close together in time, have chosen 
to attend the latter meeting. As a result, 
discussion of educational matters at the 
Summer General Meeting has become diffi- 
cult and unprofitable. This is a situation 
which the committee regrets. 


HEADQUARTERS COMMITTEE 


Basic repairs to the furniture in the 
Members Room, Board Room, and Secre- 
tary’s office are under way and will be 
completed shortly. The air-conditioning 
units are scheduled to receive their annual 
servicing by June. Additional maintenance 
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such as rug cleaning, repairing the covering 
on the walls in the Members Room and 
Board Room, and recovering cushions on 
upholstered furniture have been deferred 
pending a decision on plans to accommodate 
a larger staff. 

The growth in membership has resulted 
in a need for expanding the headquarters 
staff. Accommodations for the added 
personnel are’ being investigated by this 
committee in co-operation with head- 
quarters. 


COMMITTEE ON MANAGEMENT 


The immediate objectives of the Com- 
mittee on Management are 


1. To indicate to the members of the 
Institute the close relationship between 
engineering and management. 

2. To outline to the members some of 
the principles, tools, and skills of manage- 
ment. 

3. To inspire at least some members to 
study the art of management on their own 
initiative. 

4. To show the need for all engineers to 
view engineering projects from a business 
as well as an engineering standpoint. 


The committee cannot, of course, under- 
take to teach the subject of management to 
the members, for obvious reasons. How- 
ever, it can outline the subject, show the 
need for management thinking on the part 
of the engineers, and give an occasional 
sample of the subject matter to inspire at 
least some of the members to study the 
subject further. 

The committee held a conference session 
on management at each of the General 
meetings during the past 2 years, and a 
similar session at the Middle Eastern District 
Meeting in October 1952. 

A session has been planned for the 1953 
Summer General Meeting. 

These sessions have included addresses 
on many phases of management, including 
training, incentives, techniques, work simpli- 
fication, development of executive abilities, 
and so forth. 

Except in one or two cases, the meetings 
were generally well attended, with from 100 
to 150 persons present. A number of the 
papers presented at the conference sessions 
have been printed in Electrical Engineering, 
and a number more are to be published 
in the near future. 

There have been a number of comments to 
the committee to the effect that the Institute 
gives too much attention to purely technical 
subjects, and far too little attention to the 
broad subjects of safety, management, and 
others in which engineers are vitally in- 
terested. The committee intends to move 
on aggressively in its work, but it must 
have greater support from the membership, 
if it is to be as successful as it should be. 


COMMITTEE ON MEMBERS-FOR-LIFE FUND 


As has been the practice in recent years, 
the fund was used to defray part of the 
expenses of the winners of District prizes 
incurred in attending the Summer General 
Meeting of the Institute. The privilege 
was accorded to both odd-numbered and 
even-numbered Districts. 

In accordance with the requirement of 
the Board of Directors that the uses to which 
the fund is applied be reviewed each year, 
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to the Board of Directors. With the approval 
of the Board of Directors, it was suggested 
to the Committee on Technical Operations 
that Student members not be expected to 
pay a fee when attending special technical 
conferences. 

Various aspects of the situation arising 
from the presentation, at conference sessions 
and special technical conferences, of large 
numbers of informal papers with no pro- 
visions for publication were discussed, 
particularly with reference to possible 
effects upon General and District meetings. 


Dues. The committee considered the 
results of recent discussions of the dues of 
Associate Members and Affiliates in several 
meetings of the Board of Directors. It 
recommended that the basic dues of Associate 
Members and Affiliates be considered to be 
$15 per year, but that provisions be made 
for reduction in dues to $10 per year for 
the first 6 years in either grade, or in both 
grades. The Board of Directors approved 
this recommendation, and amended the 
Bylaws accordingly. 


Geographical Districts. Extensive con- 
sideration was given to the need for better 
balance among the Districts with reference 
to numbers of members, numbers of local 
organizations to be visited, distances in- 
volved, and so forth. A subcommittee 
was appointed to proceed with the studies 
and submit recommendations. 


FINANCE COMMITTEE 


A complete statement of Institute finances 
at the end of the fiscal year is included in the 
annual report of Haskins and Sells, Certified 
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Public Accountants. It will be noted 
an excess of income over expenses again 
been achieved through the careful admi 
tration of operations by the headquarter 
staff, as well as the meticulous efforts of a} 
committees to carry on their Institute 
tions with economy and efficiency. hi 
The continued growth in membership an: 4 
ever-expanding services to the members ca : 
tinue to demand the utmost attention t 
budget planning. The Institute is operating 
in its first year with a budget exceeding} 
$1,000,000, and it is thought that, in spit 
of continued inflationary influences, 
services to members can-be provided withou; 
an imminent change in the dues structure} 


MEMBERSHIP COMMITTEE 


Membership in the Institute reached 
new high of 45,426 at the close of the fisca 
year. The increase of 3,206 during the 
year represented the fourth largest numerica4 
gain on record. This is a gain of 7.6 pe 
cent, a decrease from last year’s figure 03 
10.9 per cent. 

Table II shows the distribution of the 
membership changes among the various 
grades. The grade of Affiliate grew fromm 
75 to 331 members during the year. 

During the year 4,019 applications were: 
received, of which 1,614 were from students: 
and 2,405 from others. Student applica- 
tions last year were 2,591, and 4,168 
years ago. The decrease from these figures: 
results largely from the decline in Student 
membership and will continue for 1 or 2 
more years before being checked. In 
co-operation with the Committee on Stu— 
dent Branches and the Sections Committee,, 
a follow-up of recent Student member 
graduates was instituted partially to counter-. 
act the trend. The applications from other: 
than students is about the same as the 2,430 
of last year. 

Student membership continued to decline 
from 20,668 in 1950, 15,028 in 1951, 8,857. 
in 1952, to 6,782 this year. This decrease 
is principally due to the decline in student 
enrollments in engineering colleges. Efforts 
are continuing in encouraging enrolled 
students to become Student members. 

Members in arrears for dues numbered 
1,937, or 4.3 per cent; this is an improve- 
ment over the previous year when 2,047, 
or 4.8 per cent, were delinquent. 

A new ‘‘Membership Information” book- 
let was prepared and distributed to the 
Sections during the year. 

The committee is especially appreciative 
of the co-operation of the Student Branch 
counselors and of the Section chairmen in 
their efforts to counteract the decline in 
applications from Student members. 


COMMITTEE ON AWARD OF INSTITUTE 


PRIZES 


Institute prizes for technical papers pre- 
sented during the previous administrative 
year were awarded in accordance with the 
rules approved by the Board of Directors on 
January 23, 1949, and subsequently re- 
vised on June 26, 1952. In continuance of 
previous inquiries, the committee has given 
consideration to possible revisions of present 
practices regarding prize awards. A num- 
ber of tentative recommendations for modi- 
fications have been drawn up, but no final 
agreements have been reached. It has be- 
come apparent that present procedures are 
fulfilling in reasonable measure their pri- 
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lary purpose of recognizing meritorious 
apers, and that changes should receive 
careful deliberation. 


= 
4 PUBLICATION COMMITTEE 


_ The publications work may be considered 
from the point of view of five broad areas of 
operation: namely, photolithographic pre- 
prints, Electrical Engineering, bimonthly pub- 
lications, Transactions, and special publica- 
tions. The total number of papers and pages 
published in each publication is given in 
Table VI. A high standard of publication 
has been maintained by continuing the 
policy to accept only original material. 


Electrical Engineering. With the many 
diversified interests of members in mind, 
this publication has been planned to carry 
timely material of broad interest for the great- 
est number of members. In so far as possible 
the primary interests of members expressed 
in the Technical Division Publications 
Questionnaire have been used as criteria for 
the number of articles to publish in each of 
the five major divisions of technical activities. 
Also in each issue, an attempt is made to 
carry one or more articles in each of these 
five major divisions. The number of science 
and electronics articles has been increased 
from 27.8 per cent of the total number of the 
articles in the year previous to 38.4 per cent 
for the current year as shown in Table VII. 

“Articles for Electrical Engineering also are 
selected on the basis of breadth of interest. 
For example, many of the science and elec- 
tronics articles contain principles which may 
be applied in the other four major divisions. 
Papers on microwave carrier and television 
stack monitoring although classified in the 
Power Division also are of interest to the 
Communication Division. A paper on 
insulation co-ordination is of interest to 
several committees within a division, be- 
cause line, station, and apparatus insulation 
are usually involved. 

Since bimonthly publications have been 
introduced and with a view toward avoiding 
duplication in so far as possible, the number 
of technical papers in Electrical Engineering 
has been reduced from 25.9 per cent of the 
total space to 18.1 per cent and the number 
of conference papers has been increased. 
The distribution of material in per cent of the 
total space is shown in Table VIII. 

As approved by the Board of Directors in 
1946 and subject only to general policy, 
the management and publication of Electrical 
Engineering are entirely the responsibility of 
the editor. 


Advertising. The total number of paid 
advertising pages in Electrical Engineering 
for the year ending April 1953, was 970 
pages as compared with 837 pages for the 
previous year, indicating a gain Of ts3 
pages, or an increase of 16 per cent. The 
total number of paid pages for the first 
4 months of 1953 was 324 pages as com- 
pared with 295 pages for the first 4 months of 
1952, indicating an increase of 29 pages, 
or a gain of 10 per cent. 

The Advertising Director attributes the 
increased business to our close contact with 
advertisers, the friendly service rendered, 
and the constant advertising campaign 
through “Standard Rate and Data,” “In- 
dustrial Marketing,” and the regular mailing 
of folders. 


Bimonthly Publications. Beginning in 


Aucust? 1953 


Number of Pages of Published Material 


nl 


Unduplicated 
Equivalent 
Total No. No, of Papers No. of Printed 
of Pages or Articles Pages 
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Table VII. Comparison of Subject Matter in Electrical Engineering With Primary 
Interest of Members Indicated in Technical Divisions Publications Questionnaire 


Primary Interests of Members 


Technical Articles in 
Electrical Engineering (Per Cent) 
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July and August, 1952, three new bimonthly 
publications—Communication and Electronics, 
Applications and Industry, and Power Apparatus 
and Systems—were introduced on an annual 
subscription basis. These publications were 
announced in the Institute Activities sections 
of the March, July, and September issues of 
Electrical Engineering and a notice of availa- 
bility to members has been carried on the 
Highlights page of every issue since August 
1952. During the spring of 1952, a subscrip- 
tion card was sent to all members and each 
new member is sent a subscription card and 
circular of information about the publica- 
tions when his election is qualified by pay- 
ment of dues. 

Bimonthly publications have met with 
popular response by the membership as 
evidenced by a 34.4-per-cent increase in the 
number of free copies and a 73.5-per-cent 
increase in the number of paid subscriptions 
during the 10 !/; months’ interval from May 
27, 1952, to April 17, 1953, as indicated 
in Table IX. The data indicate that 18,259 
members are obtaining these publications 
and several thousand are subscribing to one 
or two other divisions at the annual sub- 
scription rate of $2.50. 

Bimonthly publications offer members a 


Table VII. Material in Electrical Engi- 
neering, May 1952 to April 1953 


Number Per Cent 
Pages 


Number 
of Articles of Pages 
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fast medium of obtaining the technical 
papers collated with discussions on a free 
basis or at nominal additional cost without 
the inconvenience of filling in and mailing 
order forms. The number of subscriptions 
is closely approaching the demand indicated 
by the Technical Publications Questionnaire 


Table IX. Increase in Subscriptions to Bimonthly Publications, May 27, 1952- 
April 17, 1953 
Totals 
Free Paid 

Per Cent 
May 27 Octi Jan8 Apr 17 May 27 Oct1 Jan8 Apri7 May 27 Apr 17 Increase 

Comm. @ Electronics. 5,291.. 6,357.. 6,751.. 6,875.. 509.. 626.. 635.. 989.. 5,800.. 7,864...35:6 

Appl. & Industry... 3,156.. 3,698.. 4,008.. 4,350.. 982. .1,373..1,394..1,640.. 4,138.. 5,990.. 44.8 

Power Appl. @ Sys.. 5.149... 6,173... 6,647.2 7,034... Oliva COs CHEE Sig RAWe WMA eke 7/ 


13,596..16,228..17,406..18,259..2,081..2,903. 


Per cent increase 34.4 


72),942., .3,610.015,67 7.21 , 909... 399 


Per cent increase 73.5 
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Table X. Special Publications Completed 
in the Year Ending April 30, 1953 


No. No. 
Papers Pages 


S-50 Electronic Converter Applica- 


tions and Tubes (7/52)........ Se 25eeeia ~ LOA 
S-48 Symposium on Polyethylene 

(Hi ecrercnn Be Seq UDA SapEoe aAOr ea von 44% 
S-46 Electric Arc and Resistance 

Welding III (10/52).........-.. 26.... 284 
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Survey and the cost of the first 6 months of 
operation indicates that the total estimated 
cost of these publications will be within the 
annual appropriation. 


AIEE Transactions, The 1952 Tvrans- 
actions were made available in April in three 
parts to correspond with the bimonthly 
publications as follows: Part I. Communica- 
tion and Electronics, 452 pages; Part II. 
Applications and Industry, 476 pages; 
Part III. Power Apparatus and Systems, 
1,148 pages. Each of the three parts has 
been indexed separately and the preface to 
each part gives an explanation of the use 
of the indexes and the basis for classification 
of the subject matter. 


AIEE Special Publications. Seven 
special publications were completed during 
the year as shown in Table X. In addition, 
seven of the older special publications which 
had been in considerable demand were 
reordered in quantities of 500—2,000. 
Several of the older publications were on 
fundamentals and are probably used for 
instruction purposes. ‘The special publica- 
tions are on a self-supporting basis. 


Conference Papers. The Publication 
Committee, mindful of its responsibility to 
make the technical material available to the 
membership, has made a special study of the 
conference-paper problem. A survey was 
made of all authors of conference papers on 
the 1951 Fall and 1952 Winter General 
Meeting programs to which there was an 
80-per-cent-return. Eighty-six per cent of 
the authors were willing to furnish the In- 
stitute with 50 copies of their papers. In 
respect to the question as to why their 
papers were a conference-type presentation, 
201 replies expressed in per cent were as 
follows: 


Per Cent 

(a);) Lack of preparation time... ......600ce >< 36.8 

(6). Difficulty of preparing manuscript....... 4.5 

(c). Unsuitable for Transactions.............. 22.9 

(d). Desired to withhold release............. 14.4 
(e). Committee requested as conference 

PIG DC Wiaatersateinin’-tels)sistalatsisislicversevelstrrate 21.4 

100.0 


On the basis that the authors would be 
willing to bring 100 copies of conference 
papers to the meeting and to furnish In- 
stitute headquarters with 100 additional 
copies the annual distribution cost was 
estimated to be approximately $8,000 with a 
fixed cost of $1,000 for bins and additional 
floor space. The total cost of publishing 
300 conference papers in the bimonthly 
publications was estimated to be of the order 
of $71,360. These costs were believed to 
be prohibitive and unwarranted. 

As a trial and with the belief that there 
may not be as much of a demand for con- 
ference papers as expected, the willingness 
of 232 conference-paper authors on the pro- 
gram of the 1953 Winter General Meeting 
to distribute 100 copies of their papers 
directly was determined. A list of 115 
such papers was published in the March 
and April issues and authors were asked to 
keep a record of the number of copies 
distributed within 6 months after the meet- 
ing. By July or August a good indication 
of the demand by the membership for con- 
ference papers should be determined. 


COMMITTEE ON PUBLIC RELATIONS 


Based on the experience gained in the 
past, the Committee on Public Relations 
has expanded its activities further along the 
lines recommended to the Board of Directors 
in Minneapolis, Minn., in June 1952. 

The basic philosophy behind all the activ- 
ities is to provide as much assistance as pos- 
sible to the Institute, Districts, and Sections 
so that they will be able to do a more effective 
job in handling their publicity. The great- 
est part of the work is prepared by Raymond 
C. Mayer Associates, public relations con- 
sultants, under the general supervision of the 
committee and the headquarters staff. 

The major activities may be briefly sum- 
marized as follows: 


1. Preparation of news releases covering 
all phases of AIEE activities. 

2. Preparation and distribution of Pub- 
licity Kit for use of Sections and Subsections. 
This is continually being brought up-to-date 
and is distributed each year. 

3. A special ‘‘Publicity Manual” for 
meetings has been completed this year, and 
is being distributed to all Sections. 

4. Representatives of Mayer Associates 
provide on-the-spot publicity service at 
many of the General and District meetings, 
and some of the technical conferences. 

5. Publicity News Letters are prepared 
and distributed periodically. Five issues 
have been sent out during the current year. 


The committee is much encouraged by the 
increased interest shown by the members 
throughout the Institute, and is now confi- 
dent that the investment made by the In- 
stitute in the public relations program is 
paying off. 


COMMITTEE ON REGISTRATION OF 
ENGINEERS 

The committee has continued its efforts to 
advise the Institute membership, especially 
Student Branch members, on the subject 
of registration. The appropriate steps to 
accomplish this were reviewed again at 
a meeting held during the Winter General 
Meeting. 

The committee is endeavoring to maintain 
an active position in matters of registration. 
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The program devised last year for this pure 
pose is developing satisfactorily. A paper 
prepared by one of the committee member. i 
appeared in the December 1952 issue 03 
Electrical Engineering, pages 1082-7. The 
chairman of the committee met with the 
chairmen of the Sections Committee and the 
Committee on Student Branches in a join 
effort to work out a co-ordinated plan of 
activity to provide a list of competent and 
available speakers in all parts of the country, 
on the subject of registration. A pamphlet 
now being prepared will take this into ac- 
count. A representative of the committees 
spoke at the Sections Committee meeting i 
January, and is scheduled to speak before; 
it again in Atlantic City, N. J., in June. | 

The practice, begun in the 1950 Year 
Book, whereby each registered professiona 
engineer was indicated by a dagger, was 
continued in the 1952 edition. Although 
this is clearly requested on the information) 
card sent to all members, some remain im- 
properly identified in this matter. It is: 
hoped that more will fill out their cards3 
correctly in the future. | 


COMMITTEE ON RESEARCH 


The Committee on Research has given} 
serious consideration to ways and means o 
encouraging research required by the elec-- 
trical industry. It appears that the majority ’ 
of our universities and colleges do not ap-- 
preciate the extent to which continued re-- 
search is required. For this reason, ade-- 
quate emphasis on many fields of research. 
is not being given in the majority of the: 
colleges. In an effort to stimulate interest: 
in this type of. work, the committee will 
sponsor, at the Summer General Meeting, 
at least three, and possibly four, papers. 
aimed at bringing to the attention of the 
industry generally, and particularly to the 
colleges and universities, the desirability 
of increasing the research effort in several 
fields appropriate to the interests of the 
electrical industry. 

During the past year, discussions were held 
relative to the problem of liaison between the 
Committee on Research and the various 
technical committees and divisions. As a 
result of these discussions, the technical 
divisions were requested to select individuals 
to provide the necessary liaison function and 
to work with the Committee on Research 
as members of it. These men have been 
chosen, and met with the other members 
of the committee during its last meeting. It 
is believed that this will provide an adequate 
means for interchange of ideas between the 
Committee on Research and the technical 
divisions and committees. 


COMMITTEE ON SAFETY 


Noteworthy activity of the Committee on 
Safety during the past year includes: (1) 
initiating and sponsoring several unusual 
safety programs; (2) healthy growth of the 
new division-liaison activity started last 
year; and (3) encouraging progress in 
several long-range projects concerning elec- 
trical safety. 

Safety sessions were held at the four 
General meetings, but certain papers and 
sessions are particularly noteworthy. For 
example, a formal paper revealed to the 
Institute for the first time the effect of the 
new push-pull techniques of artificial re- 
suscitation when extended to apply to the 
pole-top method. A special panel-session 
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: 
discussing fundamentals and present prac- 
tices of electrical grounding for safety 
drew an attendance of 300. Another session 
‘discussing causes and cures of static hazards 
in operating rooms was highlighted by an 
‘hour-long demonstration. This extremely 
successful meeting was attended by about 
400, including more than 100 from the 
‘medical profession who signed guest cards. 
The two meetings probably set new attend- 
ance records for AIEE safety sessions. 
‘Interesting sessions projected for the future 
“include a forum comparing the activities of 
different organizations working on electrical 
safety; and a panel discussion on safe leak- 
age currents in electrical products. 
_ The liaison activity with the five technical 
divisions that was started last year has shown 
substantial progress. Co-operation extended 
_by the divisions has been cordial, interested, 
and helpful. Practically every liaison rep- 
resentative actively has explored and urged 
each technical committee to integrate timely 
safety papers into its regular sessions. ‘The 
outstanding success of the Industry Division 
im this effort deserves especial note and 
commendation. Recently the liaison idea 
was extended to invite several general com- 
mittees, such as the Committee on Education, 
to participate. The long-range results of 
this move look promising. 

To stimulate discussion of safety at the 
Section level, President Quarles sent a letter 
to all Section chairmen urging that at least 

one discussion of electrical safety be included 
in their program during the year. Chair- 
man Tatum, of the Committee on Student 
Branches, issued a similar letter to all 
Student Branches. 

The special-project group working on an 
authoritative AIEE pamphlet on electric 
shock, has made exceptional progress during 
this year. When completed, this booklet 
will be a major Institute contribution and 
will fill a safety need that has existed in 
industry for a long time. Work still is 
moving forward on the long-range special 
project of a field-type defibrillator for ven- 
tricular fibrillation from electric shock. 
The work of the special project on co- 
operating with other organizations working 
on electrical safety will benefit substantially 
from the forum planned for the 1953 Summer 
General Meeting, comparing the fields of 
activities of different groups. A co-ordi- 
nated and informed effort among all organi- 
zations working on electrical safety is a long- 
range objective that should pay off hand- 
somely. 


SECTIONS COMMITTEE 


Section Activities. During the past year, 
three new Sections were organized, bringing 
the total to 98. The Ridgway Section, 
formerly a Subsection of the Erie Section, 
was approved by the Board of Directors in 
June 1952. The former Mobile-Pensacola 
Subsection of the Alabama Section has been 
organized as a Section; also, the former 
Hamilton Subsection of the Toronto Section 
assumes Section status as of May 1, 1953. 

Several new Subsections also have been 
organized: Monroe, La., of the Shreveport 
Section, Atlantic City of the Philadelphia 
Section, Eastern North Carolina of the North 
Carolina Section, Tullahoma of the East 
Tennessee Section, Huntsville of the East 
Tennessee Section, Lexington of the Louis- 
ville Section, and Paducah of the Louisville 
Section. Similar organizations are being 
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activated in other geographical areas where 
growth in local membership makes it de- 
sirable to have separate units. 

The Tri-State Section, comprising areas 
in Kentucky, West Virginia, and Ohio, 
was Officially renamed the Ohio Valley 
Section. 


Interim Meeting. The committee held 
its usual interim meeting during the Winter 
General Meeting, with attendance by 
representatives from the Sections, as well as 
officers and District secretaries. General 
affairs of the Institute, such as finances, 
redistricting study by the Committee on 
Planning and Co-ordination, and matters 
of Section operation and management, such 
as student guidance, membership, transfers, 
publicity, Student Branches, Section Growth 
Award Plan, the formation of Subsections, 
and technical discussion groups were dis- 
cussed. Minutes of this meeting were cir- 
culated to all Sections for their information 
and guidance. 


Special Activities. During the Summer 
General Meeting, former Vice-Chairman 
H. A. Dambly presented a forum discussion 
on ‘The Shortage of Engineers.” Follow- 
ing presentations by Colonel Carey H. Brown, 
Chairman, Engineering Manpower Commis- 
sion of the Engineers Joint Council; Dean 
Ovid W. Eshbach, dean of Technology 
Institute, Northwestern University; and 
J. Harold Foote, president of Common- 
wealth Associates, Inc., an active discussion 
by Section representatives brought out many 
ways in which the Sections can co-operate in 
their local areas to stimulate interest among 
science-talented young people in the pro- 
fession of engineering. Complete minutes 
of the discussions and formal presentations 
later were sent to all Sections. 

A revision of the booklet “Section Activi- 
ties? has been completed by a special sub- 
committee under the chairmanship of Dixon 
Lewis, and is available for distribution at the 
1953 Summer General Meeting. Incoming 
officers of the Sections will find this booklet 
very helpful in planning their program of 
activities during the coming year. 

At the 1952 Summer General Meeting, 
the Section Growth Award Plan was made 
current by presentations for accomplishment 
in the two previous administrative years. 
First prize in the larger-than-average group 
was awarded to the Maryland Section 
for 1950-51, and to the Toronto Section for 
1951-52. The smaller-than-average group 
award for first place was presented to the 
Louisville Section for 1950-51, and to the 
Toledo Section for 1951-52. Second place 
award for the larger-than-average group 


was presented to the Milwaukee Section for 
1950-51, and to the Seattle Section for 1951— 
52. In the smaller-than-average class, sec- 
ond place awards were given jointly to the 
Arkansas Section and Georgia Section for 
1950-51, and to the Syracuse Section for 
1951-52. In future years, all awards will 
be presented at the close of the current 
administrative year. 

Following a national survey of Section 
preferences by a special subcommittee under 
the chairmanship of J. P. Neubauer, the 
committee recommended and the Board of 
Directors approved the use of a standard 
emblem of award to past Section chairmen. 
This consists of a standard lapel pin of color 
corresponding to grade of membership, 
surrounded by a gray enamel band on which 
the words ‘‘Past Section Chairman Award” 
appear in gold letters. The reverse side 
of the emblem is suitable for engraving with 
the name of the recipient, his Section, and 
date of award. These pins are now avail- 
able at headquarters and cost $6.00 each, 
postpaid. 

The Sections Committee continued to 
promote the formation of womens’ auxilia- 
ries, and a number of new units were organ- 
ized during the past year. 

Significant changes in the Constitution 
and Bylaws now define more clearly the scope 
of duties and responsibilities of the Sections 
Committee, and should bring about a closer 
working relationship with the Sections. 
All Section officers are urged to read re- 
vised Section 58 of the Constitution and Sec- 
tion 85 of the Bylaws, which will appear in 
the 1953 Year Book. 

The Sections Committee co-operated with 
the Committee on Student Branches and 
Membership Committee in the distribution 
of Student member record cards at all 
colleges and universities operating Branches. 
These cards, with first employment addresses 
of Student members, were forwarded to 
interested Sections for follow-up by their 
local membership committees. 


STANDARDS COMMITTEE 


The Standards Committee held three 
meetings, all of them well-attended both 
by the regular members and the liaison 
representatives from the technical com- 
mittees, who have taken an active part in 
discussions relating to their fields. 

Probably because of the new technical 
committee structure, there has been con- 
siderable interest on the part of some of the 
technical committees in the Institute’s 
representation on American Standards As- 
sociation (ASA) committees and in the whole 
subject of the preparation of American 
Standards. Much time has been devoted, 


Table XI. Section and Branch Statistics 
For Fiscal Year Ending April 30 
1948 1949 1950 1951 1952 1953 
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Number of meetings held...... PAV ais the Gilcte doteds 1 O05: cine m2 NG ccienre LePAD Mas oan: 1,786 
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Branches 
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therefore, to a discussion of this subject, so 
that the functions of the various groups in the 
Institute will be clear and the cordial co- 
operation so necessary to the smooth flow 
of standards stimulated. 

At the last meeting, Cyril Ainsworth, 
Technical Director of ASA, very kindly 
accepted an invitation to outline ASA activi- 
ties and answer questions regarding joint 
efforts in the standardization field. In 
view of the part played by the Institute in 
the formation of the ASA, and its expressed 
policy of supporting American Standards 
to the greatest possible extent, the educa- 
tional value of such a discussion for the bene- 
fit of the rapidly changing technical com- 
mittee membership seemed to warrant the 
time so spent. 

While Institute representatives to ASA 
committees are selected primarily on the 
basis of their individual fitness for the as- 
signment, a constant effort is made to have 
the representatives balanced with respect to 
the source of their experience. 

Two standards co-ordinating committees 
have completed their assignments and have 
been discharged with thanks, Committees 
2 and 5, but the other six have been very 
active. These activities are reported sepa- 
rately in Electrical Engineering. 

The Standards Manual has been brought 


Some work was also done on the follow- 
ing items: 
Revision of ASA C-5, Code for Protection Against 
Lightning, in our capacity as a cosponsor. 


Flexible Cord and Fixture Wire Standard of Under- 
writers’ Laboratories, Inc., for Submission to ASA, 


UNITED STATES NATIONAL COMMITTEE 
OF THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION 

Nineteen countries were represented by 
418 delegates at a series of meetings of the 
International Electrotechnical Commission 
(IEC) at Scheveningen, Holland, in Sep- 
tember 1952, to discuss international agree- 
ment on electrical standards. The United 
States, represented by 14 delegates, partici- 
pated in almost all of the technical meetings. 

Among important actions taken this 
year at the IEC meetings, was authoriza- 
tion of a new technical committee to develop 
standards for electronic tubes. This work 
heretofore has been part of the duties of 
Technical Committee 72 on Radio-Com- 
munication. Organization of the new Tech- 
nical Committee 39 recognizes the fact that 
the use of electronic tubes has now extended 
into a much broader field than radio alone. 
This follows the development of standardiza- 
tion in the United States. The Secretariat 
for the new technical committee was assigned 
to the Netherlands Electrotechnical Com- 


ances for room heating and cooking, pro-) 
tective devices for motors, medical appl ol 


ments, radio receivers, ; 
suppression devices. In most cases there} 
are now differences in standards used by/ 
different countries for these types of equip- | 
ment. The request is being passed along} 
to the Secretariats for the projects in question; 
and.arrangements are being made for close } 
liaison with OEEC in the future. 4 

Suggestions for new work considered Par 
the Committee of Action included expansion 
of the project on graphical symbols and 
increased activity on switchgear to include! 
contactors, starters, bus bars, switchgear | 
assemblies, and the like, both for low and 
high voltages, except for domestic installa-_ 
tions. Work on electroacoustics was re-— 
vitalized and the Secretariat of Technical 
Committee 29 transferred from the British — 
National Committee to the Netherlands - 
National Committee. A meeting of ea 
nical Committee 29 is to be held in The 
Hague, June 11-13, 1953. | 

Dr. H. S. Osborne, formerly president o1 . 
the United States National Committee, was | 
elected President of the IEC at the Council © 
meeting in Scheveningen on September 10, 
19522 


R. C. Sogge of the General Electric . 
Company was elected President of the United 
States National Committee at the December 


mittee. 
A number of standards were completed 


up-to-date by a special subcommittee and the 
new edition should be available soon for 


publication. 

The chief changes have been in the ballot- 
ing procedure of the technical committees, 
so as to provide a complete record of the 
returns of the committee members and the 
substitution of liaison representatives from the 
various technical committees for the ex- 
officio members eliminated by the Board 
of Directors. 

Under the new procedure, each technical 
committee is invited to appoint a liaison 
representative to the Standards Committee 
to attend meetings of that committee and 
perform the dual function of reporting to the 
Standards Committee on technical com- 
mittee activities and of reporting to their 
technical committees on the Standards Com- 
Mittee’s activities to whatever extent the 
representatives judge desirable. Many of 
the technical committees have taken ad- 
vantage of this invitation and have appointed 
the vice-chairman as the liaison representa- 
tive, so that if the normal procedure of hav- 
ing the vice-chairman succeed the chairman 
at 2-year intervals is followed, both the 
new chairmen and their respective vice- 
chairmen will be thoroughly familiar with 
the Standards Committee’s operations and 
better co-ordination thereby obtained. 

The following standards work was com- 
pleted during the past year: 


Revision of Automatic Circuit Reclosers for A-C Dis- 
tribution Systems, Number 50. 


Guide for Operation and Maintenance of Dry-Type 
Transformers With Class B Insulation, Number 53. 


Standard, Test Code, and Recommended Practice for 
Induction and Dielectric Heating Equipment, Number 
54. 


Guide for Temperature Correlation in the Connection 
of Insulated Wires and Cables to Electric Equipment, 
Number 55. 


Revision of Preferred Standards for and Standard 
Specification Data for Generators for Large 3,600-Rpm 
3-Phase 60-Cycle Condensing Steam Turbine Gen- 
erators, Numbers 607-602. 


Revision of D-C Aircraft Rotating Machines, Number 
800. 


734 


and will be submitted to the national com- 
mittees for approval. These included re- 
vision of the specifications on rotating elec- 
tric machinery; preferred standards for 
50-cycle turbines and for 3,000-rpm 3- 
phase 50-cycle turbine-type generators; 
a basic list of graphical symbols; a revised 
list of standard voltages; power losses and 
methods of expressing efficiency of electric 
equipment; safety rules for amplifiers and 
loudspeakers; several standards for radio 
components; temperature rise for circuit 
breakers, normal loading conditions; a 
revision of standards for power capacitors; 
dimensions of electronic tube bases and tube 
gauges; and two specifications for high- 
voltage insulators. 

The IEC Council, the Commission’s 
governing body, and the Committee of Ac- 
tion, its executive committee, considered 
strengthening co-operative relations be- 
tween IEC and other international or- 
ganizations. Arrangements were made 
for extending co-operative action on stand- 
ards of joint interest to IEC and the Inter- 
national Commission on Rules for the Ap- 
proval of Electrical Equipment (CEE). 
This is a European organization developing 
safety rules for radio receivers, loudspeakers, 
amplifiers, television receivers, household 
appliances, wiring devices, and _ similar 
equipment. It is now extending its activi- 
ties into other fields closely related to those 
covered by IEC. The rules adopted by 
CEE are used by European governments in 
inspection and approval of electric equip- 
ment. 

Closer co-ordination of IEC work with 
that of the International Organization for 
Standardization (ISO) was discussed also. 

A request from the Organization for Euro- 
pean Economic Co-operation (OEEC) for 
the fastest possible progress on projects which 
OEEC believes would help in stimulating 
international trade was given serious con- 
sideration. These are in the field of light 
electric equipment, including domestic appli- 
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2, 1952, meeting in New York, N. Y. 

At the invitation of the Yugoslav National | 
Committee, the 1953 meetings of the IEC 
will be held in Opatija, Yugoslavia, June 22 © 
to July 4, 1953.- Meetings of the following 
technical committees have been scheduled: 


Experts Committee of Technical Committee 3— 


Graphical Symbols 
Technical Committee 72—Radio Communication 
Subcommittee 72-7: Measurements 
Subcommittee 72-3: Components 
Technical Committee 75—Insulating Materials 
Technical Committee 77—Switchgear 
Technical Committee 20—Electric Cables 
Technical Committee 22—Power Converters 
Subcommittee 22-7: Power Converting Equipment 
Technical Committee 34—Electric Lamps 
Subcommittee 344: Lamps 
Subcommittee 34B: Lamp Caps and Holders 
Subcommittee 34C; Auxiliaries 
Technical Committee 37—Lightning Arresters 
Technical Committee 39—Electronic Tubes 
Committee of Action 


Following the usual action by the tech- 
nical advisors and sectional committees 
concerned with the IEC work, a considerable 
number of delegates to the foregoing meetings 
have been obtained. It is expected that at 
least one representative will be present at 
all of these meetings. 

Plans are going forward for the 50th 
Anniversary Jubilee meetings of the IEC 
which will be held at the University of 
Pennsylvania, in Philadelphia, during the 
first 2 weeks of September 1954. The 
United States National Committee hopes 
that this meeting will be a real opportunity 
for the engineers who make up the sectional 
committees responsible for the IEC work 
to meet with corresponding representatives 
from the 28 other countries which form the 
membership of the IEC. 


COMMITTEE ON STUDENT BRANCHES 


Mentioned in the last annual report was the 
possibility of increasing the allotment for the 
operation of Student Branches. Upon the 
recommendation of the Committee on Stu- 
dent Branches, the Board of Directors voted 
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that the appropriation for each Student 
Branch be $1.00 per year per member as of 
November 1, in addition to the regular 
appropriation of $25.00 per year; expendi- 
ture of the $1.00 per member portion to be 
subject to no restrictions, but expenditure of 
the $25.00 portion to be subject to the same 
restrictions as Section appropriations. The 
November 1 count will include all Student 
members registered in the school at that time. 
This includes graduated Student members 
continuing in the school or transferring from 
another school as graduate students, but ex- 
cludes graduated Student members em- 
ployed in industry. 

_ During the past year, the following schools 
were approved for the establishment of 
Student Branches: Laval University (Que- 
bec City, Quebec, Canada), Saint Louis 
University, and the University of Dayton. 

_ The Board of Directors approved the 
recommendations of this committee that 
the presentation of papers at the Summer 
General Meeting by winners of District 
Branch Competitions be discontinued. This 
action was based on the poor attendance at 
the paper session and its adverse effect on the 
Students. The winners of the District 
Branch Competitions will be introduced 
during the Summer Meeting. Branch 
Counselors have been reminded that ex- 
ceptional Student papers may be submitted 
for one of the regular sessions through the 
usual channels. 

Another recommendation approved by the 
Board of Directors was that of providing a 
Certificate of Authorization for Branches 
in schools where the electrical engineering 
curriculum has been accredited by the ECPD. 

A large part of the activities of the Com- 
mittee on Student Branches has been the 
consideration of foreign schools with regard 
to the educational requirement for Associate 
Membership. Under current requirements, 
an applicant for Associate Membership 
must be a graduate of a school approved by 
the Board of Directors (or have 5 years of 
engineering experience). In the United 
States, this means that the applicant must be 
a graduate of an ECPD accredited curricu- 
lum (not necessarily electrical). In the 
case of foreign schools, approval is to be 
recommended by the Committee on Student 
Branches. To date, the Board has approved 
the committee’s recommendations on Eng- 
lish and Canadian schools. At the present 
time, the other foreign schools are being 
considered. 

The Subcommittee on Joint AIEE-IRE 
Student Branch Co-ordination held a meet- 
ing on March 25, 1952. This subcom- 
mittee is exploring the possibility of estab- 
lishing joint Student Prize Paper Competi- 
tions at Branch and District levels, and is 
considering paper rules, geographical Dis- 
tricts, and paper awards. 

Two committee mectings were held: 
one in Minneapolis, Minn., June 23, 1952, 
and the other in New York, N. Y., January 
20, 1953. 


COMMITTEE ON TECHNICAL OPERATIONS 


The Committee on Technical Operations 
is a merger of the former Technical Program 
Committee and Technical Advisory Com- 
mittee, established for the purpose of super- 
vising the technical affairs of the Institute, 
co-ordinating the activities of the technical 
divisions, arranging programs for technical 
sessions at General meetings, receiving and 
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handling reviews of all papers by the tech- 
nical committees, and other administrative 
duties as required in such technical affairs. 
Three meetings of the committee have been 
held during the first year of its operation. 


Handbook for Technical Committee 
Operations. One of the first activities of 
the Committee on Technical Operations is 
preparation, still in progress, of a handbook 
containing the essential information needed 


for co-ordinated action by technical com-— 


mittee chairmen, authors of papers, chair- 
men of sessions, meetings committees, and 
others having to do with technical operations. 
This manual will include: (1) the essential 
material now contained in the current 
manual of the former Technical Program 
Committee, (2) suggestions to technical 
committee chairmen, (3) excerpts from the 
Standards Manual, (4) excerpts from “In- 
formation for Authors.” The last-named 
will include specific instructions and sample 
copy to guide stenographers and draftsmen, 
as well as authors, thus reducing editorial 
correspondence with authors who submit 
unusable copy. 


Classifications of Papers. Papers pre- 
sented at General and District meetings of 
the Institute have been divided into three 
classes—Transactions papers, advance copy 
only, and conference papers. Considerable 
study and discussion have taken place to 
improve this classification, particularly since 
“advance copy only” carries with it an ap- 
pearance of inferiority. It has been agreed 
by the Committee on Technical Operations 
to eliminate this classification. 

To make conference papers suitable for 
publication in the Transactions, it has been 
customary to present them “by title only” 
for discussion. It is believed that changing 
this to ‘‘re-presented for discussion,” and pro- 
viding a brief period for the author to sum- 
marize the highlights of his papers, would 
encourage more discussion. It has been 
voted, therefore, to use this latter notation 
for such papers and to recommend that the 
presiding officer at a session allow time for 
such re-presentation. 


Problem of Conference Papers. ‘‘Con- 
ference” papers originated some years ago 
as the outgrowth of round-table discussion 
on timely topics on subjects in formulative 
stages. When certain individuals were re- 
quested to “lead discussions,” some leaders 
established the practice of presenting their 
remarks in mimeographed form for distri- 
bution at the conference. In recent years, 
these “conference papers” have been placed 
on the program with the same status as 
Transactions papers. 

Since 1944, when conference papers 
first appeared on an equal basis with Trans- 
actions papers, they have increased until, 
as exemplified by the 1953 Winter General 
Meeting, they comprise more than 50 per 
cent of the total. It has been charged that 
some conference papers are used for a variety 
of purposes, some questionable, such as to 
advertise commercial products, to circum- 
vent the 90-day advance disclosure to com- 
petitors, or simply to circumvent any ad- 
vance reviews. On the other hand, many 
Institute members believe that timely pres- 
entation of a subject requires that it be done 
without the formal process of review and 
consequent delay in presentation. The 
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Committee on Technical Operations is 
engaged in a study of this problem. 


Special Technical Conferences. Special 
Technical Conferences have become an 
established part of the technical activities of 
the Institute, many of them bringing together 
several hundred persons at a single conference 
although sessions on the same subject at 
General meetings may draw only about 
ten per cent as many. While such con- 
ferences have been highly successful and are 
self-supporting, the problem of publication 
of the papers, to make the records available 
to all members of the Institute, requires 
considerable study. Some opinion has been 
expressed that official Tvansactions status 
should be given to some of these papers. 
It has been agreed to refer this matter to 
the Publication Committee for further 
review. 


Papers by Nonmember Authors. A 
special subcommittee of the Committee on 
Technical Operations is studying this 
problem. In the meantime, a new form 
letter has been prepared for use in obtaining 
acceptance of papers by nonmember authors, 
for Transactions papers only. Approval of 
the chairman of the Committee on Technical 
Operations is required. 


Appointment of Non-AIEE Members to 
Technical Subcommittees. This subject 
was reviewed by a special subcommittee of 
the Committee on Technical Operations 
and, upon its recommendation, the Com- 
mittee on Technical Operations voted to 
place these appointments under the juris- 
diction of the pertinent division chairmen. 
Appointment of nonmembers is desirable 
when such nonmembers have specialized 
knowledge that will benefit the activities 
of the Institute. 


Presentation of Student Prize Papers. 
Difficulties experienced in scheduling pres- 
entation of Student Prize Papers before 
suitable audiences at General meetings has 
resulted in the Committee on Technical 
Operations deciding to discontinue these 
presentations and to provide for the intro- 
duction of the prize winners at the general 
session of the Summer General Meeting. 


Division Committees. Serving as the 
co-ordinating agency for the technical 
activities of the technical committees are 
five division committees. These divisions 
are Communication, General Applications, 
Industry, Power, and Science and Elec- 
tronics. Chairmen of the technical com- 
mittees within each division are members 
of the pertinent division committee. 

Co-ordination of the work of the several 
technical committees in each division has 
been accomplished by division committee 
meetings held principally at Institute General 
meetings. Questions of jurisdiction and 
scopes of technical committees have been 
amicably settled at these meetings, and 
schedules for future technical sessions agreed 
upon. Estimates of the papers to be avail- 
able are submitted to the Committee on 
Technical Operations to aid in preparing 
for future meetings. 

Co-operation between divisions and be- 
tween the Institute and other societies has 
been enhanced by the division method of 
operation. One example of this was the 
participation of several divisions in the 
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Centennial of Engineering, held in Chicago, 
Ill., in September 1952. 


TECHNICAL DIVISIONS AND 
COMMITTEES 


Communication Division 


COMMUNICATION DIVISION COMMITTEE 


Uniquely characteristic of the Institute 
year now ending is a growing consciousness 
among engineers that the scope of electrical 
communication is destined to comprehend 
more than just the language transducers: 
telephony and telegraphy. Under impact 
of progress in the fields of television and 
electronic computers, among others, where 
the end product of the information analysis 
and transmission process is obviously di- 
vorced from language considerations though 
carried out by techniques indigenous to 
voice and record communication, the past 
year has witnessed increasing pressures 
upon the older boundaries of the communica- 
tion domain. 

The transmitter, the medium of propaga- 
tion, and the receiver now are being looked 
upon together as a unit machine, however 
geographically remote its termini, into 
which information is fed, processed, trans- 
mitted, reprocessed, and finally either is 
displayed in some form of intelligence, or 
is put to work to control other machines. 
From such controls are conjured up the 
concepts of the automatic factory and the 
remote operation of business machines and 
publishing media. From such processing 
and reprocessing of information, involving 
classification and memory devices, compres- 
sion and re-expansion through codification, 
and the employment, at very high speeds, 
of some of the analytical functions of the 
human mind, arises the feeling that com- 
munication engineering will devise more and 
more apparatus to take over the drudgery 
of repetitive thinking in much the same way 
that electric power has taken over human 
muscular exertion, and in doing so similarly 
will supplement man’s capacity and effec- 
tiveness. 

The consummation of these possibilities 
will depend, of course, upon extension of the 
technology which is the subject matter of 
the various technical committees of the 
Communication Division, and will involve 
the considerable segment of AIEE now 
splendidly being served by the Institute 
publication Communication and _ Electronics, 
inaugurated in July 1952. In this 
periodical, the subject matter of General 
and District meetings is reaching and serving 
a growing number of members whose in- 
terests are included in the scope of the 
Wire, Radio Communication, Telegraph, 
Television and Aural Broadcasting, Com- 
munication Switching Systems, and Special 
Applications Committees. 

A survey conducted early in the ad- 
ministrative year indicated that the broaden- 
ing field of communication well could be 
served by the six committees as presently 
constituted. The activities of the year, 
as recorded in the several committee reports, 
seem to bear out the soundness of this judg- 
ment. 

Beyond the meetings reported as technical 
committee activities, the Communication 
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Division sponsored an appropriate general 
interest session at the Centennial of Engi- 
neering celebration in Chicago. 


COMMITTEE ON COMMUNICATION 
SWITCHING SYSTEMS 


The committee believes that the tech- 
niques employed in communication switch- 
ing systems have extensive applications in 
the general field of information processing 
and automatic control. Through its tech- 
nical programs it is attempting, not only to 
report progress in communication switching, 
but also to bring to the attention of a broad 
segment of the electrical engineering pro- 
fession the techniques which long have 
been used in these systems. 

During the year, three committee meet- 
ings were held, and four technical sessions 
were sponsored, one each at the Summer 
and Fall General Meetings, and two at the 
Winter General Meeting. The session at 
the Summer General Meeting was of par- 
ticular interest, and was well attended. 
It featured a symposium of four papers on 
nation-wide toll dialing. ‘The papers pre- 
sented at the Fall General Meeting primarily 
reported new developments in telephone 
switching systems and apparatus. One of 
the sessions of the Winter General Meeting 
was planned to present telephone switching 
systems and general switching circuits as 
examples of complex automata. As an 
innovation, several large demonstration 
units were used at this session. These 
included mechanized displays for nation- 
wide dialing, error detecting and correcting 
codes, and C. E. Shannon’s mouse which 
solves a maze through the control of tele- 
phone-type relays. This session was favor- 
ably received by a large audience. The 
second session at the Winter General 
Meeting was devoted to new developments 
for recording and processing information 
on telephone calls for accounting purposes. 

The committee has made plans for a 
technical session at the Summer General 
Meeting, which will include papers on 
mathematical methods of switching circuit 
design and the use of transistors in a tele- 
phone switching system application. 


COMMITTEE ON RADIO COMMUNICATIONS 
SYSTEMS 


The committee sponsored technical ses- 
sions at each of the General meetings. At 
two of these, the committee met and re- 
viewed activities. The outstanding de- 
velopment in radio communication in 
recent years is the growth in the use of micro- 
wave relay systems. The committee dis- 
cussed at some length how best to serve the 
membership in disseminating technical in- 
formation on applications of microwave 
radio, particularly in the railroad, pipe-line, 
petroleum, and power industries. An ag- 
gressive policy of papers procurement is 
being followed, while the possibility of a 
technical conference is being studied. 


COMMITTEE ON TELEGRAPH SYSTEMS 


This committee sponsored a well-rounded 
technical session at the Winter General 
Meeting, covering recent developments in 
wire and cable, including the experimental 
laying of a section of nonarmored submarine 
cable. In addition, a committee meeting 
was held to set up objectives and lay out 
the course for the coming year. The results 
of this meeting indicated a growing interest 
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in facsimile, particularly in its pictori 
aspects, and the committee plans to presen. 
an interesting session on this subject at th 
forthcoming Summer General Meeting. 


COMMITTEE ON TELEVISION AND AURA 
BROADCASTING SYSTEMS A 


The rapid developments in various field! 
of broadcasting have continued to receive 
the attention of the committee, and meetin 
sessions were arranged to bring these de: 
velopments before the membership. These 
fields have included the extension of tele: 
vision broadcast service into the ultrahigh 
frequencies in the band from 470 to 89 
megacycles and standardization activities 
in color television looking toward the prac+ 
tical establishment of national service 
The first AIEE session ever scheduled o1 
binaural broadcasting, a field in which 
active interest now is being taken, was ar 
ranged for the Atlantic City program. . 

Other committee activities have includea 
suggestions to the Committee on Research 
of fields related to broadcasting where 
fundamental research is needed, and sug- 
gestions to the Edison Medal Committee 
of suitable candidates for that honor. 


! 


COMMITTEE ON WIRE COMMUNICATIONS 


SYSTEMS 


The committee sponsored technical ses; 
sions at the Fall and Winter General Meet 
ings, and committee meetings were held 
coincident with these meetings to plan future 
meetings. Arrangements have been com- 
pleted for sponsoring sessions at the forth- 
coming Summer and Pacific General Meet- 
ings. 

Much of the interest for the past few 
years in wire communications systems 
centers around the carrier art. Four 
Papers on new short-haul carrier telephone 
systems were presented at the Fall General 
Meeting. Two papers were descriptive, 
while the third and fourth papers discussed 
the application of one of the systems and 
new transposition designs to be employed ta 
control open-wire crosstalk. The papers 
at the Winter General Meeting dealt with a 
new long-haul coaxial cable system, and: 
covered the system application, amplifiers, 
equalization and regulation, and television 
terminals. 

No further work was done on establishing: 
standards for wire communications systems. 
There appears to be little need for such 
standards at this time. 


General Applications Division 


COMMITTEE ON AIR TRANSPORTATION. 


The Committee on Air Transportation 
participated in the Middle Eastern District 
Meeting in October 1952, holding five 
technical sessions, where 26° timely and 
interesting papers were presented. Many 
of the papers were fully approved, and are 
available for publication in Transactions. 

The annual business meeting of the 
committee was held on October 31, 1952, 
in Toledo, Ohio, with 25 members present. 
A decision was made to hold a technical 
conference in Seattle, Wash., during the 
fall of 1953, since no General or District 
meetings are being held in an area that 
would attract a sufficient number of in- 
terested engineers. 

The various subcommittees of the com- 
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mittee have been active; 
their activities is as follows. 

The Subcommittee on Aircraft Control, 
Protective Devices, and Cable prepared a 
test code on aircraft circuit interrupting 
devices, and issued it on a 1-year trial basis. 
This code has been revised as a result of its 
trial period, and is being circulated to obtain 
final approval for permanent use. A test 
code for aircraft carbon-pile regulators has 
been issued to obtain final approval. 

Society of Automotive Engineers (SAE) 
Subcommittee A-2 has requested AIEE 
to prepare a test code for solenoids, relays, 
and contactors. This assignment has been 
accepted by the above subcommittee. 

_A new subcommittee was formed to 
study and formulate dielectric testing 
standards for aircraft electric apparatus. 
The test code for electric d-c rotating ma- 
chinery has been revised by the Subcom- 
mittee on Aircraft D-C Rotating Machinery, 
and is being submitted to the Standards 
Committee. A new test code for a-c 
rotating machinery is under revision. This 
subcommittee has received a request from 
SAE Subcommittee A2G to prepare standard 
methods of testing for presenting data on 
aircraft generators to enable users of such 
apparatus to apply them _ intelligently. 
Work on this program is proceeding on an 
accelerated basis. 

The Subcommittee on Altitude Ratings 
has had its name changed to “Rating of 
Air-Borne Electric Apparatus Subcom- 
-mittee” and its scope will cover ‘“‘treatment 
of the effects of flight through the atmosphere 
on the rating of air-borne electric apparatus. 
Reports and guides are to be prepared 
defining the relationship between pressure, 
temperature, and other atmospheric proper- 
ties on the performance of electric appa- 
ratus.”” 

The Subcommittee on Aircraft Electric 
Systems has conducted a survey to determine 
the revisions necessary to make AIEE 
Standard Number 700 conform to general 
practice in the industry. The survey 
indicated that 14 and 28 volts should be 
designated as nominal d-c system voltages 
for d-c aircraft systems. Such action has 
been approved by the Committee on Air 
Transportation and the Systems Subcom- 
mittee will revise the Standard and submit 
it to the Standards Committee for action. 

The subcommittee also is engaged in 
sponsoring the complete revision of the 
“Report on Aircraft Electric System Guide, 
AIEE Number 750.” Sections of this 
report are being revised by other sub- 
committees, where those subcommittees 
have definite responsibilities for apparatus 
described in the particular sections. 

The subcommittee has been charged with 
surveying present installations to determine 
the magnitude of voltage drops between 
a-c generator terminals and the point of 
regulation on aircraft a-c systems, with a 
view toward setting up better standards 
for alternator terminal voltage ratings. 


a summary of 


COMMITTEE ON DOMESTIC AND 
COMMERCIAL APPLICATIONS 


The activities of the committee have 
been carried on during the past year through 
the medium of four subcommittees. 


Subcommittee on Electric Space Heating 
and Heat Pumps for the East Coast again 
sponsored its annual session at the Winter 
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General Meeting. Since the heat pump 
and the radiant panel space heating methods 
have been through the field test and develop- 
ment stages and now rapidly are becoming 
a reality, progress reports were made and 
many studies were reported at the meeting 
covering the load factor and the effects of 
such loads on the distribution system. Much 
interest is being shown and considerable 
work is being done on the methods of 
storing heat to reduce this load factor. 


Subcommittee on Electric Space Heating 
and Heat Pumps for the Pacific Coast has 
been inactive during the past year, but is 
currently planning a technical conference 
on heat pumps for the fall of 1953. 


Subcommittee on Domestic Appliances 
held its third annual Technical Conference 
on Domestic Appliances in Cincinnati, 
Ohio, with the theme “Appliance Con- 
trols.” ‘This is a very broad field and great 
interest was shown in it. As a result, the 
fourth annual Technical Conference on 
Domestic Appliances was held in Louisville, 
Ky., in conjunction with the Southern 
District Meeting. 

The subcommittee sponsored a paper on 
the history of the development of electric 
appliances which was presented, in Chicago, 
at the Centennial of Engineering as a part 
of the General Applications Division meet- 


ing. 


Subcommittee on Farm Electrification 
participated in the 1952 National Farm 
Electrification Conference held in Detroit, 
Mich. Since it was voted to disband this 
activity, the subcommittee now is planning 
a session on farm electrification to be held 
in Fort Wayne, Ind., in October or No- 
vember 1953. It is thought that this 
conference, to be sponsored by the sub- 
committee in conjunction with the Fort 
Wayne Section, will be very fruitful since 
there is a wide variety of applications and 
increasing interest in the electrification of 
the farm. 


General. During the past year, con- 
siderable work has gone into the completion 
of the roster of interested engineers and 
technical people in the appliance industry. 
For the current Technical Conference on 
Domestic Appliances, 
750 people who are interested in this activity 
has been compiled. The AIEE should be 
the logical place for the technical people 
of the appliance industry to meet and ex- 
change information. The last three tech- 
nical conferences on domestic appliances 
have proved adequately that this is correct, 
as many of the people in the appliance 
industry have become interested in the 
AIEE because of this activity. 


COMMITTEE ON LAND TRANSPORTATION 


In general the work of this committee 
is devoted to two principal divisions: heavy 
traction, and light traction. 

The heavy traction division covers the 
activities of rail operations, namely, steam, 
mining, and industrial. The light traction 
division covers the activities of the transit 
companies involving urban, suburban, and 
rapid-transit operations, with both rail 
cars and rubber-tired vehicles. These two 
divisions are assigned to two subcommittees. 
During the past few years, the papers de- 
livered at General and District meetings 
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a roster of about 


have been divided about equally, but very 
little attempt has been made to group these 
papers around a general subject. A group- 
ing subject plan was started with the 1953 
Winter General Meeting. 

The first session was devoted entirely to 
rapid transit, the second session was devoted 
to diesel locomotive operation, while the 
third session was devoted principally to 
diesel locomotive electrical maintenance. 
An analysis of this meeting indicated an 
appreciable increase in attendance and 
interest, and an improvement in the grade 
of papers. Also, it was thought that the 
coverage of three major subjects by a group 
of papers from various industries and sections 
of the country provided a more compre- 
hensive treatment of the subjects than would 
have been possible by presenting individual 
papers on the same three subjects over a 
period of 2 or 3 years, or in several Districts. 
Proof of the interest in these symposium- 
type meetings last winter is evidenced by a 
total attendance of 330 for the three sessions. 

During the past few years, this committee 
has attempted also to raise the grade of 
transportation papers by influencing authors 
to produce technical papers rather than 
conference papers. Although some papers, 
because of necessity, must be conference 
papers, the proportion of technical papers to 
conference papers has been quite high. In 
the last 2 years, this committee has been 
responsible for 28 technical papers, 9 
conference papers, and 1 advance copy 
only paper. 

During August 1951, a representative of 
the Committee on Land Transportation 
attended the London, England, meeting 
of the International Electrotechnical Com- 
mission. Subsequently, this representative 
emphasized the necessity of taking an active 
part in the work of the IEC. As a result, 
AIEE Committee 77 was re-established. 
The personnel of Committee 77 also is 
included on the ASA Committee C-35. 

The Europeans have been working on rules 
and standards of the IEC for a number of 
years, but have expressed the desire to 
enlist the co-operation and advice of United 
States associations. Since the scope of the 
IEC covers not only electric locomotives, 
streetcars, and compound motors for trolley 
coaches, but also motors, generators, and 
controls for diesel locomotives, it is quite 
apparent that the committee should assist 
this organization, 

The next meeting of IEC will be June 
8-11, 1953, at Interlaken, Switzerland. 
Again, the Committee on Land Trans- 
portation will be represented by a voting 
delegate. In the meantime, Committee 77 
will continue to study the American Stand- 
ards for Rotating Electrical Machinery on 
Railway Locomotives and Rail Cars and 
Trolley, Gasoline-Electric, and all Oil- 
Electric Coaches, the subject assigned, and 
will be guided to a great extent by the 
representative attending the June committee 
meeting in Switzerland. 


COMMITTEE ON MARINE TRANSPORTATION 


The Committee on Marine Transporta- 
tion, during meetings on June 27, 1952, 
and October 10, 1952, reviewed various 
comments on the December 1951 issue of 
AIEE Standard Number 45, ‘“‘Recom- 
mended Practices for Electric Installations 
on Shipboard.” 

As a result of many complaints from ship 
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operators concerning the unsatisfactoriness 
of electrically operated galley equipment, 
a special subcommittee was appointed. 
This subcommittee communicated with 
ship operators and manufacturers, in order 
to provide a standard which would eliminate 
many of the present difficulties. This sub- 
committee has presented a draft of standards 
and “recommended practices” for galley 
equipment. This draft has received favor- 
able action by the main committee, and 
probably will be made a part of Standard 
Number 45 when next published. 

A special subcommittee was appointed 
to take steps to sponsor a complete session 
at the 1954 Winter General Meeting, to be 
known as the Marine Session. The special 
subcommittee is to co-operate with the 
New York Section in preparing for such a 
session. 

The Subcommittee on IEC Standards 
has been reviewing the first comprehensive 
draft of a proposed ‘‘Code on Electrical 
Installations on Ships,” prepared by the 
Technical Committee Number 78 of the 
IEC. Comments thereon are being com- 
piled for possible presentation to the Com- 
mission. 


COMMITTEE ON PRODUCTION AND 
APPLICATION OF LIGHT 


Significant progress was made throughout 
the year in light sources, their applications, 
and in the control of electric discharge 
lamps. These developments were discussed 
at a session of the Winter General Meeting, 
in which papers given reviewed recent 
advances in incandescent, mercury, and 
fluorescent lamps, together with ballasts 
and circuit control devices. 

Radiation in the infrared and ultraviolet 
regions adjoining the visible spectrum also 
are included in the responsibility of this 
committee. Much work is being done in 
these comparatively new fields, and another 
valuable session held at the Winter General 
Meeting was devoted to ultraviolet radiation 
for air sanitation and product protection, 
photochemical applications of ultraviolet, 
and industrial uses of infrared. 

Much of the emphasis of the first half of 
the year was devoted to the report for the 
Centennial of Engineering. The result of 
this work appeared in AIEE Transactions, 
volume 71, part II, 1952. Under the title 
“Electric Lighting in the First Century 
of Engineering,” it outlines the historical 
development of lighting as a science, an art, 
and an industry. Well documented, it 
is a unique and valuable contribution to 
this particular branch of electrical engi- 
neering. A condensation of this work 
was given as part of the AIEE program 
at the Centennial of Engineering in Chicago 
on September 12, 1952. 

A strong program is being planned for 
the 1954 Winter General Meeting, on the 
general subject of maintenance, including 
controls and wiring. 


Industry Division 


COMMITTEE ON CHEMICAL, 
ELECTROCHEMICAL, AND ELECTROTHERMAL 
APPLICATIONS 


The committee met during the Winter 
General Meeting. The subject of proposed 
changes in the award of prizes for technical 
papers as discussed at a prior meeting of the 
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Industry Division Committee was presented 
to those in attendance at this meeting for 
information purposes. Questions regarding 
the committee and subcommittee rosters 
were discussed, particularly in regard to 
participation of qualified AIEE members 
and available mechanisms for suggesting 
persons for membership on the committee 
and subcommittees. 

This committee plans to participate in the 
Summer General Meeting, and also is to 
take an active part in the preparation of the 
program for the Pacific General Meeting. 
Participation by the committee in the Middle 
Eastern District Meeting in Charleston, W. 
Va., and the Fall General Meeting was dis- 
cussed and plans formulated. 

Among the activities of the committee 
for the past year were sessions in Minneapo- 
lis, Minn., covering the subjects of electro- 
thermal processes and storage batteries. At 
the Fall General Meeting, sessions were held 
on cathodic protection and the “Petroleum 
Industry in the South.” At the Winter 
General Meeting, sessions relating to the 
petroleum industry, cathodic protection, and 
electrochemical processes were held. 

The committee plans to hold more indi- 
vidual subject conferences designed for pur- 
poses of stimulating discussion. Co-opera- 
tion with other committees in order that the 
individual subject can be covered as com- 
pletely as possible from the standpoint of 
equipment design and operating experience 
is being looked into. Greater efforts in co- 
ordinating programs with other committees 
are expected to be put forth in future 
meetings. 


Cathodic Protection Subcommittee. 
Two full sessions were conducted by this 
subcommittee during the year; one at the 
Fall General Meeting and the other at the 
Winter General Meeting. This committee 
is continuing its work in the investigation of 
effects of cathodic protection on railway sig- 
nal systems and is also studying grounding 
practices in general. Consideration is being 
given by the subcommittee to the promotion 
of research and short courses on cathodic 
protection. The subcommittee plans to aid 
in obtaining papers for the Pacific General 
Meeting and is expected to participate in 
the Middle Eastern District Meeting in 
Charleston. A full technical session will 
be held at the Fall General Meeting, and 
one session will be held at the Winter Gen- 
eral Meeting. 


Chemical Industry Subcommittee. This 
subcommittee participated in the Fall Gen- 
eral Meeting, and at present plans a session 
at the Middle Eastern District Meeting. 
Plans also include participation in the Winter 
General Meeting. 


Electrochemical Processes Subcom- 
mittee. This subcommittee sponsored a 
full session at the Winter General Meeting, 
and plans to participate in the Middle East- 
ern District Meeting. Also included in its 
plans is the arrangement of a session at the 
next Winter General Meeting. 


Electrothermal Processes Subcom- 
mittee. This subcommittee sponsored a 
full technical session at the Summer General 
Meeting. Plans are presently being for- 
mulated to hold a full session at the Middle 
Eastern District Meeting. 
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Petroleum Industry Subcommitte 
This subcommittee conducted a petroleum 
industry forum at the Fall General Meetin; 
for the purpose of discussing and determining 
how the AIEE better could serve petroleu 
industry engineers. The subcommittee 
sponsored one technical session at the Fall 
General Meeting under the general subject: 
“Petroleum Industry in the South.” One: 
session was held at the Winter, General i 
Meeting. | 

This subcommittee plans to sponsor three: 
technical sessions at the Fall General Meeting, 
one session at the Summer General Meeting, 
and one session at the Winter General Meet- 
ing. | 


Storage Battery Subcommittee. This 
subcommittee sponsored a full technical | 
session at the 1952 Summer General Meet- | 
ing, and plans to hold a session at the 1953 | 
Summer General Meeting. 


we 


COMMITTEE ON ELECTRIC HEATING 


The first Institute conference covering the — 
full scope of “Industrial Electric Heating” 
was held in the Detroit-Leland Hotel, 
Detroit, Mich., May 26-27, 1952, under 
joint sponsorship of the Committee on Elec- | 
tric Heating and the Michigan Section. — 
Twenty technical papers were presented in — 
five sessions during the 2-day conference | 
covering: furnaces, resistance heating de- | 
vices, radiant heating, induction and dielec- 
tric heating, controls, instrumentation, heat 
transfer studies, and industry progress, | 
including European practice. 

The papers were presented by well- ° 
known authorities in their respective fields 
with speakers from manufacturers, utilities, 
research, and educational organizations. — 
A high level of interest was displayed by the 
large attendance and the active participation 
in discussions. Similar conferences are — 
planned for other major industrial areas by 
the committee and its subcommittees. 

Earlier in the year, a Proposed Standard — 
Test. Code and Recommended Practice 
for Induction and Dielectric Heating Equip- 
ment was adopted and made available for 
distribution as AIEE report number 54, 
by the Subcommittee on Induction and | 
Dielectric Heating. Additional subcom- 
mittee meetings were held during the year, 
and co-operation was extended to the Federal 
Communications Commission (FCC), the 
IRE, and the Committee on Ovens and 
Furnaces of the National Fire Protection 
Association. 


COMMITTEE ON ELECTRIC WELDING 


During the Winter General Meeting, 
the committee sponsored a technical session 
on power supply for resistance welding. 
This session was repeated from the Third 
Conference on Electric Welding, held in 
Detroit, April 1952, for the benefit of engi- 
neers in the eastern states who could not 
attend that conference. The papers were 
presented by the original authors, who were 
key men on the subcommittee which pre- 
pared the report on power supply for resist- 
ance welding machines. 

In order to obtain a better understanding 
in the industry, a technical session on utility 
charges for service to resistance welders was 
held. This matter of utility rates has been 
an important problem in the welding in- 
dustry. The session was requested to pro- 
vide for the clarification of various contro- 
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versial points, and to offer an opportunity 


for the welder manufacturers, users of weld- 
ing equipment, and electrical utilities to 
_ discuss the factors involved. 


_ The Committee on Electric Welding held 
business meetings in Philadelphia, Pa., in 
October, during the National Metal Exposi- 


tion and Fall Meeting of the American 
Welding Society, also during the AIEE 
_ Winter General Meeting. Plans were made 


for future technical sessions, and the organi- 
zation work was started for the Fourth Con- 


ference on Electric Welding, which will be 
held in Milwaukee, Wis., May 1954. 


Arc Research has completed 


Subcommittee on Fundamental Electric 
its new 


“Bibliography on High-Pressure Electric 


-many other contributors. 


“script 


Arcs.” The present 200-page typed manu- 
includes about 2,200 references, 
submitted by the subcommittee members and 


Estimates are 


being obtained from the printers, and it is 


expected that the bibliography, after re- 


duction, will be printed in a book of about 
50 pages. A meeting of this subcommittee 


was held in January 1953. 


Subcommittee on Instrumentation for 


Resistance Welding has established three 


active working groups to study the applica- 


tion of various instruments for measure- 


ments required in resistance welding. The 
members are co-operating closely with rep- 
resentatives of other interested groups, 


including the American Welding Society, 


National Electrical Manufacturers Associa- 
tion (NEMA), and the AIEE Committee on 
Instruments and Measurements. When 


completed, the results will be published for 


use by the welding industry. 


COMMITTEE ON FEEDBACK CONTROL 
SYSTEMS 


The Committee on Feedback Control 
Systems has had very active participation by 
the members, and there has been wide inter- 
est in the technical programs. 

Technical sessions, involving presentation 
of 20 papers, were conducted at the Fall 
General Meeting, Middle Eastern District 
Meeting, and Winter General Meeting. 
Plans for the Summer General Meeting 
are well along for presentation of eight 
papers. 

The committee has two subcommittees 
which are active and are producing results, 
One is the Subcommittee on Terminology 
and Nomenclature which is working to sub- 
mit a standard for approval to the AIEE 
Standards Committee. Much interest has 
been shown in this work both in the United 
States and abroad. Some of the work is 


controversial, but every attempt is being 
“made tc obtain agreement through ASA with 


The American Society of Mechanical Engi- 
neers (ASME) and IRE, which also have 
groups working on the subject. 

The work has covered nomenclature and 


terminology based upon the comprehensive 


block diagram proposed in 1951. In ad- 
dition, definitions descriptive of system 
performance have been prepared for sub- 
mission as standard. ‘These will be reviewed 
by the main committee at the Summer 
General Meeting, after which it is planned 
to submit the material to the AIEE Stand- 
ards Committee. 

The Subcommittee on Bibliography has 
compiled and submitted the first two bibli- 
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ography lists on the subject of feedback 
control systems. Part I covers general ar- 
ticles on feedback and its uses; Part II is 
devoted specifically to regulators; and Part 
III will cover other specific subjects in the 
field of feedback control systems. It is 
planned to publish all parts in Electrical 
Engineering. 

At the meeting of the Committee on Feed- 
back Control Systems held during the Winter 
General Meeting, it was thought desirable 
to hold a conference on feedback control 
systems during 1953. A committee was 
appointed at that time to look into the pos- 
sibilities of holding such a conference. 
It was decided that the proposed conference 
should stress the practical aspects of feedback 
control systems engineering, since previous 
conferences have stressed and. rather thor- 
oughly established the theoretical aspects. 
In keeping with the practical emphasis, it 
was thought desirable to exhibit equipment 
used in and resulting from feedback control 
systems engineering at the proposed con- 
ference. 


COMMITTEE ON GENERAL INDUSTRY 
APPLICATIONS 

Machine Tool Subcommittee’s fifth an- 
nual technical conference was very successful 
and well attended. This conference was 
held in Albany, N. Y., October 29-31, 1952. 
Registration at the conference was approxi- 
mately 400 engineers from various machine 
tool industries. In accordance with the 
subcommittee’s long-range plan, the next 
annual conference will be held in Cleveland, 
Ohio, followed the next year by a meeting 
in Detroit, Mich. 


Materials Handling Subcommittee con- 
tributed a session on the subject of elevators 
and escalators to the Winter General Meet- 


ing. 


Pulp and Paper Subcommittee remained 
inactive, and may be dropped. 


Rubber and Plastics Subcommittee met 
with such great success in holding its fourth 
annual technical conference in 1952 that a 
2-day session was planned for 1953. Regis- 
tration at the conference, April 28, 1952, 
in Akron, Ohio, was approximately 200 
engineers and executives of rubber and 
plastics industries. The 1953 conference 
was held April 20-21. The proceedings 
of both the third and fourth annual tech- 
nical conferences, including discussions, are 
now available in the form of a booklet 
published by the Institute. It is planned to 
continue to publish the proceedings each 
year for the benefit of engineers who wish 
occasionally to refer to the papers or dis- 
cussions. 


Textile Subcommittee added to its cus- 
tomary schedule of two annual technical 
conferences, a third technical conference in 
Raleigh, N. C., November 6-7, 1952. A 
full program of technical sessions, inspection 
tours of the Engineeering Research Labora- 
tories and School of Textile Laboratories of 
North Carolina State College was the basis 
for a very successful meeting. Attendance 
of more than 200 was the largest yet for a 
textile conference. In Philadelphia, Pa., 
April 24, 1952, the Northern Technical 
Conference jointly sponsored by the Textile 
Subcommittee, the AIEE Philadelphia Sec- 
tion, and the Philadelphia Textile Institute 
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was presented before an attendance of about 
65. The 1953 annual northern conference 
was held May 1, in conjunction with the 
North Eastern District Meeting. The 
southern conference, jointly sponsored by 
the Textile Subcommittee, The A. French 
Textile School, and the School of Elec- 
trical Engineering at the Georgia Insti- 
tute of Technology, Atlanta, was held May 
1-2, 1952, with an attendance of 162. A 
similar conference was held at Georgia 
School of Technology, April 23-24, 1953. 

A major project extending over a period of 
several years has been that of discussion and 
determination of what is a suitable enclosure 
for industrial control equipment and similar 
devices used in the linty areas of textile mills. 
The subcommittee has proposed purely 
functional requirements for the enclosures 
and has publicized these in textile periodicals, 
with a request for comments. These pro- 
posals were also discussed and balloted upon 
at each textile conference. A joint AIEE- 
NEMA committee on textile mill control 
enclosures has been formed to consider the 
enclosure specifications and the results of 
balloting at textile conferences. Although 
no positive action has been taken, results to 
date are improved designs of NEMA Type 
7-A enclosures being offered by certain 
manufacturers for textile applications. The 
modifications to the NEMA Type 7-A are 
mostly features that would be desirable in 
many other industries as well as textiles. 
It is entirely possible that this improved de- 
sign could be adopted by a group of in- 
dustries, including textiles, as a “general 
industry control enclosure.” 


General. The committee as a whole 
sponsored two technical sessions, one at the 
Fall General Meeting, and one at the 
Winter General Meeting. A serious prob- 
lem facing this committee is the question 
of distinguishing between subjects for papers 
that are of general interest to industry as a 
whole and which may be logically presented 
at a General meeting, and subjects which 
merely pertain to a single industry and would 
not attract sufficient interest at a General 
meeting, but would be appropriate for a 
special conference. The committee and 
subcommittees are trying constantly to im- 
prove the method of classifying subject 
matter and scheduling papers. 


COMMITTEE ON INDUSTRIAL CONTROL 


The committee held two meetings during 
the past year: one in Cleveland, Ohio, 
October 1, 1952, and the second in New 
York, N. Y., January 21, 1953. 

At the Winter General Meeting, the 
Committee on Industrial Control sponsored 
two technical sessions, one on the gen- 
eral subject of the co-ordination of con- 
trol with industrial power systems, and 
the other on the general subject of pack- 
aged-drive design and problems. Both of 
these sessions were very well attended and 
stimulated considerable discussion from the 
floor. 

At the January meeting of this committee, 
it was decided to sponsor one or two technical 
sessions during the 1954 Winter General 
Meeting. It is the hope of this committee to 
present sessions on the general theme of the 
steel industry on the East Coast. These 
sessions may be jointly sponsored with the 
Committee on Mining and Metal Industry. 
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Following are the reports of the various 
subcommittees : 


Subcommittee on Test Codes has pre- 
pared two tentative drafts of test codes which 
are now being reviewed by many of the 
members of the Committee on Industrial 
Control. These test codes cover procedures 
for conducting temperature-rise tests on 
resistors, rheostats, and their assemblies, 
and also for conducting continuous and 8- 
hour temperature-rise tests on a-c and d-c 
controllers. 


Subcommittee on Bibliography is work- 
ing with the corresponding subcommittee of 
the Committee on Feedback Controls in the 
preparation of a bibliography on feedback 
control. It is expected that this bibliography 
eventually will cover approximately 1,000 
items. Portions of this bibliography will 
be submitted as a Transactions paper as part 
of the program of the Committee on Feed- 
back Control Systems. 


Subcommittee on Electronic Control has 
organized three task forces for the purpose 
of preparing standards on electronic controls 
for d-c motors, standards for photoelectric 
systems for use in register controls, and 
standards for photoelectric relays. 


Subcommittee on Regulators and Feed- 
back Control Systems is working with the 
Committee on Feedback Control Systems for 
the purpose of co-ordinating the work being 
done on symbols and terms to be used in 
feedback control systems. 


COMMITTEE ON INDUSTRIAL POWER SYSTEMS 


Subcommittee on Distribution Systems 
in Industrial Plants has reorganized the 
work of revising the “Redbook,” and it is 
anticipated that this revision will be com- 
pleted within the next year. Because of the 
delays, the intent now is to make very ex- 
tensive revisions and rearrangement of the 
‘Redbook’ (“‘Electric Power Distribution 
for Industrial Plants”). In addition to 
rearrangement some additional information 
concerning the application of relays in in- 
dustrial power system circuits will be in- 
cluded. The revision has been severely 
handicapped by the shortage of engineering 
manpower prevalent in the electrical in- 
dustry. It is hoped that the present pro- 
gram can be carried out as planned. 


Subcommittee on Distribution Systems in 
Commercial Buildings is reviewing the 
“Green Book” (“Interior Wiring Design for 
Commercial Buildings’) to determine 
whether revision is required at the present 
time. It is anticipated that the “Green 
Book”’ will be reprinted some time in the 
near future, either in its present form or with 
revisions. 


Subcommittee on Grounding is con- 
tinuing its review of the problems and meth- 
ods of grounding power systems, equip- 
ment, and structure in industrial plants. 
Several papers on this subject have been 
sponsored by the committee. The sub- 
committee is working toward a report to 
serve as a guide for grounding practices in 
industrial plants. 


Subcommittee on Codes and Standards 


is getting well organized, and expects to 
take an active part in the formulation of 
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codes and standards that affect the installa- 
tion and operation of electric power systems 
in industrial plants. It is the intent that 
this subcommittee will represent the in- 
dustrial viewpoint in the formulation of 
codes and standards affecting the electrical 
industry. 

This subcommittee co-operated with the 
Committee on Insulated Conductors in 
sponsoring a conference on aluminum con- 
ductors at the 1952 Fall General Meeting. 
This conference was very well attended and 
a great deal of interest was shown in the ques- 
tion of using aluminum conductors, both in 
industrial power systems and in_ utility 
systems. The papers presented are to be 
published in booklet form to provide refer- 
ence material on the use of aluminum con- 
ductors. 


General. The members of the Committee 
on Industrial Power Systems are very 
much interested in the question of the 
publication of papers presented not only at 
technical sessions, but also at conferences at 
the General meetings. While there are cer- 
tain limited channels for distributing in- 
formation on electric system questions and 
problems within some industries, there is 
no general industry-wide channel of com- 
munication among the electrical engineers 
concerned with industrial power systems. 
For this reason, the members of the com- 
mittee are strongly in favor of some means 
for communication of electric system in- 
formation concerning industrial practices. 
Many of the industrial electrical engineers 
strongly favor some means for distributing, or 
at least indexing, conference papers presented 
in industrial power systems sessions. For this 
reason, the committee has undertaken to list, 
for reference purposes, all of the papers pre- 
sented at the industrial power systems sessions 
in recent years. 


COMMITTEE ON MINING AND METAL 
INDUSTRY 


The present Committee on Mining and 
Metal Industry was organized in 1947, and 
held its first group of sessions at the Winter 
General Meeting in Pittsburgh, Pa., Janu- 
ary 1948. As of the date of this report, 
the committee has sponsored 26 sessions and 
presented 107 papers. 

During the past year, the committee re- 
organized its structure in order to expand its 
activities to include: (1) promotion of tech- 
nical papers; (2) organization of round- 
table discussions and conferences; (3) 
preparation of committee progress reports 
or special publications; (4) promotion and 
organization of special technical conferences; 
and (5) sponsorship of work or studies 
leading to standards. 

A planning group selected from the com- 
mittee membership prepared guides to be 
used by the chairman of each of the three 
subcommittees in making assignments to the 
members of his subcommittee. The three 
subcommittees are the Eastern Mining 
Subcommittee, the Western Mining Sub- 
committee, and the Metal Industries Sub- 
committee. 

The Eastern Mining Subcommittee is very 
actively engaged in preparing a program 
for the Middle Eastern District Meeting in 
October 1953. The subcommittees also are 
planning sessions for the Pacific General 
Meeting, the Fall General Meeting, and the 
Winter General Meeting. 
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Power Division 


COMMITTEE ON CARRIER CURRENT 


The Committee on Carrier Current 
sponsored technical sessions at each of three 
General meetings of the Institute held during: 
the past year, and plans have been com-: 
pleted for a further technical session during: 
the 1953 Summer General Meeting. 

The members of the committee ment 
during the 1953 Winter General Meeting, 
and will meet again during the 1953 Summer ' 
General Meeting. i 

Progress in the work.being carried out 
by the committee is detailed in the following | 
subcommittee reports: 


| 
| 
| 


Executive Subcommittee. This sub-) 
committee functioned at the various General 
meetings of the Institute and at an addi-_ 
tional meeting in New York, March 19 and_ 
20,0555 


Subcommittee for Preparation of a 
General Interest Paper on Carrier Cur-| 
rent. The report of this subcommittee, 
“The Evolution of Power-Line Carrier,” | 
has. been ready for some time. During the 
past year, a further paper, ‘‘Power-Line | 
Carrier and Microwave Applications in 
Power System Operation,’ was completed 
by the committee. Publication of these 
articles in Electrical Engineering is proposed. 


Subcommittee to Report on Application 
Guidance for Carrier Current. All of 
the main sections of the “Application 
Guide,” with the exception of the section | 
on line tuning,.have been completed. It 
is proposed to present this committee report 
as a basis for discussion at the Symposium 
on Carrier Current and Microwave to be 
sponsored by the committee during the 1953 
Pacific General Meeting, the details of which 
are outlined in this report. 


Subcommittee on Methods of Measure- 
ments and High-Frequency Characteris- 
tics of Power Equipment and Transmission 
Lines. The original presentation of this 
group, ‘‘Methods of Measurements at 
Carrier Current Frequencies,” has been 
extensively revised, and it is planned to 
use it as an introduction leading to the 
solicitation of field data. Under prepara- 
tion, at the present time, is the revision of the 
standard data forms for solicitation of field 
data and a standard method for graphical 
presentation of these data, together with a 
list of those pieces of apparatus on which 
information is needed. It is expected that 
all of this will lead ultimately to the prepara- 
tion of a field test manual. Much of the 
work is on the basis of long-range planning, 
which is essential to avoid any possibility 
of wasted effort. 


Subcommittee on Use of Microwave 
Equipment for Relaying, Telemetering, 
and Supervisory Control. The work of 
this subcommittee has been concentrated in 
the direction of promoting technical papers 
covering microwave equipment and _ its 
application, It is planned to continue this 
type of activity, with particular emphasis 
at the present time on the 1953 Pacific 
General Meeting. 


Subcommittee on Operating Experience 
With Carrier-Current Relaying Channels. 
“Experience and Reliability of Carrier 
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Relaying Channels,” the report of this 


- further useful purpose. 


subcommittee, has been submitted for the 
1953 Summer General Meeting. This pres- 
entation is based on replies to questionnaires 
from 33 power companies covering 206 line 
sections and representing a good geo- 
graphical distribution of the United States. 
It is considered that this information will 
be of use to the power industry as a guide 


and for reference purposes. 


Subcommittee to Study Long-Life Tubes. 


_ It is the opinion of this subcommittee that 


any revision of its report of June 9, 1952, 
(which was distributed to committee mem- 
bers only) to make it suitable for presentation 
as a committee report, would serve no 
This is due to 
continuing changes in the electron tube 


_ industry. Thus, the listing of tubes or 
tube complements used in carrier-current 


equipment is certain to be out-of-date before 


it is published. 


For its future work, it is planned to 
obtain data on tubes applicable to carrier- 


‘current equipment, particularly with re- 


spect to usage conditions such as voltage 
and temperature fluctuations, and methods 
and frequency of tube testing practices. 

The name of this subcommittee will be 
changed to “Subcommittee on Electron 
Tube Applications,” which is more descrip- 
tive of its present work. 


Subcommittee to Prepare a Carrier- 
Current Bibliography. The “Bibliography 
of Power-Line Carrier Literature,” covering 
the period 1933-49, was presented as a 
committee report at the 1953 Winter General 
Meeting. ‘This subcommittee will be con- 
tinued, and a revised title for the bibliog- 
raphy, to cover the entire scope of the 
committee, will be taken into consideration. 


Subcommittee on Standards for Carrier 
Radiation. The purpose of this newly 
formed subcommittee is to prepare standards 
for carrier radiation, so that they may be 
used in consideration of FCC proposals, 
and, in particular, Docket number 9288. 
Any conflict with the activities of other 
committees which becomes apparent as the 
work of this subcommittee progresses will 
be dealt with through the appointment of 
liaison representatives. 


Other Activities. Considerable thought 
and effort have been given to the Symposium 
on Carrier Current and Microwave to be 
sponsored by the Committee on Carrier 
Current during the 1953 Pacific General 
Meeting. Tentatively, the date has been 
set for all day Wednesday, September 2, 
1953: 

During the morning a committee report 
entitled ‘Application Guide for Carrier 
Current” will be presented as a basis for 
discussion on the subject of carrier current. 
Similarly, in the afternoon, the discussion 
on microwave will be introduced by the 
presentation of a committee report on 
“Installation and Operating Experience 
With Microwave for Power System Opera- 
tion.” Ample time will be available 
following each report for a question and 
answer period, and each session will be 
presided over by a chairman and group 
of advisors qualified to give expert advice 
on the problems presented. 

It is hoped that this type of conference will 
stimulate interest in the use of these impor- 
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tant services for power system operation, and 
that those engaged in all phases of the power 
field will avail themselves of the opportunity 
to become more fully acquainted with 
present techniques and applications and the 
latest in carrier current and microwave 
developments. 3 


COMMITTEE ON INSULATED CONDUCTORS 


The Committee on Insulated Conductors 
is organized into 12 subcommittees: Ad- 
ministration, Standards and Publications, 
Cable Characteristics, Conductors, Insula- 
tions, Sheaths and Coverings, Cable Supply 
Systems, Utilization Wiring Systems, Special- 
Purpose Cable, Accessories, Structures, Tests 
and Measurements. These subcommittees 
are all very active in their assigned fields, 
and from their titles it can be seen that the 
work covers all phases of the cable field. 
The basic work of the committee during the 
fiscal year was carried on at two general 
meetings of all of the subcommittees, which 
were held in New York, N. Y., and Pitts- 
burgh, Pa. The work of the committee 
resulted in the sponsorship of sessions at 
each of three AIEE General meetings. 

During the past year, the question of 
using aluminum in place of copper, because 
of the availability factor or economic con- 
siderations, has received considerable atten- 
tion. Realizing the importance of this 
development, the Committee on Insulated 
Conductors and the Committee on Industrial 
Power Systems jointly sponsored an all-day 
session on insulated aluminum conductors 
at the Fall General Meeting. Nine con- 
ference papers were presented and, as a 
consequence of the interest which developed 
in these papers, it has been decided to have 
them printed as a special publication. 

Some of the many important subjects 
which the various subcommittees have 
under consideration are exemplified by the 
following: 


Standards and Publications Subcom- 
mittee. A bibliography of the major tech- 
nical articles on insulated conductors is 
being prepared, and considerable thought 
has been devoted to setting up the format 
and the method of classifying the material. 
Tabulations have been prepared and will 
be fitted into the system. 


Cable Characteristics Subcommittee. 
One of the many studies being carried on 
is the investigation of the thermal resistivity 
of the soil. An important aspect in dealing 
with soil thermal resistivity is the question 
of instability under certain conditions, 
which apparently are related to the phenom- 
enon of moisture migration. Data are be- 
ing obtained on this subject, and consid- 
eration is being given to obtaining sponsor- 
ship for further research work in this field. 


Cable Supply Systems Subcommittee. 
Developments in high-voltage cable systems 
are followed closely, and plans are being 
prepared for the presentation of a group of 
papers covering installations representing 
the latest types of high-voltage cable. 


Accessories Subcommittee. ‘The use of 
limiters in low-voltage cable systems plays 
an important part in the satisfactory opera- 
tion of such systems. A working group is 
actively engaged in the preparation of stand- 
ards relative to the use of limiters. 
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Structures Subcommittee. Under the 
sponsorship of this group, a symposium is 
being planned, including papers on marine 
and viaduct crossings. 


COMMITTEE ON POWER GENERATION 


During the year, this committee held a 
meeting at each General meeting of the 
Institute. A number of sessions were 
sponsored at the General meetings, some of 
which were joint sessions with other com- 
mittees. In addition to the scheduling of 
papers, reports were submitted on investiga 
tions into subjects such as the need for re- 
search in the power generating field and the 
application of probability methods to power 
system problems. The activities of sub- 
committees may be summarized as follows: 


Prime Movers. ‘This subcommittee con- 
tinued to study the present-day trends in 
design of electric generating prime movers 
of all types, including the gas turbine. 
Growing national demands are leading to 
providing units of increasing size. 


Station Design. During the past year, 
the principal activity of this subcommittee 
was a general review of the design and 
operation of modern powerhouse auxiliary 
systems and auxiliary drives. A total of 
four technical sessions on this subject were 
sponsored, some jointly with the Subcom- 
mittee on Induction Machinery. The rapid 
increase in unit sizes has caused some 
interesting changes in station service philos- 
ophy. A new undertaking of the sub- 
committee is a study of practices and re- 
quirements for boiler protection. ‘The ulti- 
mate aim is to develop a committee report 
outlining recommended practices. A sym- 
posium and round-table discussion on 
boiler protection is planned for the Summer 
General Meeting. Items which the sub- 
committee plans to investigate in the future 
include power plant economics and miniature 
control boards. 


Speed Governing. This subcommittee 
co-operated with the Control Subcommittee 
of the Committee on System Engineering 
in the joint sponsorship at the 1953 Winter 
General Meeting of two sessions on system 
load control and frequency regulation. The 
subject matter presented and discussed 
included progress in governor performance; 
means for handling unique and rapid load 
fluctuations; general system control; eco- 
nomic loading of stations together with 
contributions from ASME members on prob- 
lems associated with the control of high- 
temperature, high-pressure, and reheat steam 
generators. During recent years, governors 
in general have been manufactured to 
perform even better than required by 
the joint AIEE-ASME governor  speci- 
fications. In most areas, sufficient new 
generation with modern governors has been 
installed to give reasonable speed governing 
of the system. ‘The basic problem now is 
one of providing adequate supplementary 
correction to control frequency, tie-line 
loads, time, and at the same time give 
economic distribution of load between 
stations. A session is being planned, 
probably for the Fall General Meeting, on 
turbine controls and their relation to station 
and system operation. 


Hydroelectric Systems. The subcom- 
mittee has expanded its membership con- 
siderably during the year in order better to 
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deal with the increasing tempo of advances 
in the hydroelectric field. 

Such outstanding developments as the 
placing in service of two very similar outdoor 
hydroelectric power stations in northern 
Quebec, thus extending very much further 
north this design technique; the driving of 
the two largest power tunnels ever built in 
North America, to serve the Sir Adam Beck 
Station of the Hydro-Electric Power Com- 
mission of Ontario, which tunnels are 51 
feet rough diameter and 45 feet finished 
diameter; the Hiwassee pump-turbine unit 
of Tennessee Valley Authority, with a 
58,000-kw capacity as a turbine and pumping 
4,000 cubic feet per second against a static 
head of 205 feet; and many other interesting 
developments and redevelopments; all 
indicate a very active period technically in 
the hydroelectric field. 


Excitation Systems. Since the very be- 
ginning, the development of the regulated 
excitation system has been motivated by 
the desire to obtain an increased reliability, 
reduced maintenance, and improved per- 
formance. Within the last few years, the 
use of the modern static-type voltage regu- 
lator, in conjunction with the rotating 
amplifier, provided an excitation system of 
great merit in almost every respect. Never- 
theless, the operating experience and anal- 
ysis of many tests indicated that further 
improvements are desirable. 

In a recent paper before the Institute, it 
was disclosed that a system is available 
which should permit even a closer approach 
to the ideal excitation system. Instead of 
the rotating amplifier, a static, multistage 
magnetic power amplifier is used in con- 
junction with the static voltage regulator. 
The laboratory tests and analysis of such 
an excitation system indicate an improve- 
ment in performance, while the anticipated 
increase in reliability and the decrease in 
maintenance will have to be confirmed by 
the operating experience. 

With the present trend to lower short- 
circuit ratio of modern turbogenerators, 
it is vitally important to have an excitation 
system capable of achieving the ultimate 
response from the exciter. It appears that 
the recent development should fill this 
need. 


Pacific Coast. The committee has de- 
voted considerable attention to the many 
recent failures of thrust bearings in large 
vertical hydroelectric units on the Pacific 
Coast. Data are being collected and 
studies made of the performance of various 
bearing alloys, shoe support structures, 
and lubricating oils. The use of high- 
pressure oil for starting also is being con- 
sidered. 

Generator insulation testing with high- 
voltage direct current is gaining in popu- 
larity, and studies are being made to de- 
termine the best methods and procedures. 

There is a growing tendency to use a 
single organization for the operation and 
maintenance of the newer steam-electric 
generating stations, with the same men 
handling both the mechanical and electric 
apparatus. ‘This appears to be more satis- 
factory than the dual organizations formerly 
used. 


Application of Probability Methods. 
This subcommittee is preparing a _ pre- 
liminary report on the outage data of high- 
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pressure turbines and boilers for the years 
1951 and 1952. This report will be pre- 
sented at the Summer General Meeting. 
The collection and analysis of data on high- 
pressure turbines and boilers will be con- 
tinued until stable values are established for 
the outage rates of these units. 

The subcommittee is still greatly interested 
in the preparation of a manual co-ordinating 
the work of various authors on the subject 
of the determination of reserve capacity by 
the probability method, and is seeking a 
person or company willing to undertake 
and carry through the project. 


Recommended Specifications for Prime- 
Mover Speed Governing. The draft of 
a specification for the speed governing of 
internal combustion engine-generator units 
has been completed, and, except for 
minor editorial changes and additions, is 
substantially in final form requiring only 
the insertion of certain numerical per- 
formance values for completion. 

The joint committee has approved in 
principle the draft of the specification in 
order that the subcommittee may have a 
basis for the solicitation of funds to meet 
the cost of a comprehensive test program to 
determine the necessary performance values 
for insertion in the specification. The 
ASME has agreed to act as custodian of the 
funds to be raised, and the Battelle Memorial 
Institute has been engaged to conduct the 
necessary tests. This test program may 
require a period. of 2 years for completion. 

The joint committee also has co-operated 
with the ASME Power Test Code Com- 
mittee Number 20 in the preparation of a 
code for the testing of speed-governing 
systems of steam prime movers. It is 
expected that this test code will be completed 
before the end of the current calendar year. 


COMMITTEE ON PROTECTIVE DEVICES 


The Committee on Protective Devices 
sponsored a technical session at the Winter 
General Meeting, and, jointly with the 
Committee on Power Generation, sponsored 
a technical session at the Fall General 
Meeting. It held committee meetings in 
May 1952 and during the 1953 Winter 
General Meeting. Holding one committee 
meeting at the time of a General meeting 
and the other at a time apart from a General 
meeting is believed to balance the needs of 
West Coast members who find it advantage- 
ous to attend a General meeting and a 
committee meeting in one trip, and the 
need of other members who prefer to devote 
more time at the General meetings to tech- 
nical sessions. ‘The activities of the com- 
mittee are primarily carried on by three 
subcommittees: 


Fault Limiting Devices Subcommittee, 
through its working groups, has been 
actively engaged in revising the three 
application guides: (1) Guide for the 
Application of Ground-Fault Neutralizers, 
(2) Application Guide for the Grounding of 
Synchronous Generator Systems, and (3) 
Application Guide on Methods of Neutral 
Grounding of Transmission Systems. These 
guides originally were issued in 1949, and 
have been available since that time on a trial 
basis. They have been approved by the 
Fault Limiting Devices Subcommittee and 
the Committee on Protective Devices and 
the first two were presented at the 1953 
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Winter General Meeting. The third guide | 
will be presented as a technical paper at the | 
Summer General Meeting. All three guides | 
have been forwarded to the Standards | 
Committee for approval and publication as 
‘*Guides.” 
Another working group has been studying» 
and reviewing the factors relative to the 
necessity for shunting protective devices 
on reactors used in feeders and neutrals. 
Two questionnaires covering reactor ap- — 
plications have been sent to the users, but 
no definite conclusions have been revealed — 
by these questionnaires. It appears that 
very little reactor trouble has occurred in 
service. This working group plans to con- — 
tinue its study, concentrating on possible — 
troubles in cable circuits. A transient 
analyzer investigation will be a part of this — 
study. A working group has been organ- — 
ized to study methods of reduction of. 
ground resistance, and liaison is also main- 
tained with the Committee on Substations 
by means of a representative assigned to its _ 
working group on a Guide for Substation — 
Grounding Practices. Another working — 
group is in process of organization to revise — 
Standard Number 32, Neutral Grounding | 


Devices. | 
| 


Lightning Protective Devices Subcom- 
mittee. During the past year the following 
projects have been completed: 


1. Revision of “Performance Charac- 
teristics of Lightning Arresters,” presented 
at the Winter General Meeting, and includ- 
ing up-to-date characteristics based on re- 
vised tolerances specified by NEMA Light- 
ning Protective Devices Section. 

2. Survey covering “‘Direct Stroke Pro- 
tection of Substations and Stations,”’ pre- 
sented as a conference paper at the Winter 
General Meeting, and based on replies 
received from 47 operating companies as 
to operating experience and present and 
future practices regarding shielding. 


Other activities of the subcommittee 
covered the following projects: 


1. Revision of “Combined Standard 
for Valve and Expulsion Arresters,’? AITEE 
Number 28-A. 

2. Lightning Arrester Application Guide 
for the Protection of Substations and 
Stations. 

3. Lightning Protection of Aerial Cable. 


In connection with the revision of the 
“Combined Standard for Valve and Expul- 
sion Arresters,”’ additional data have been 
and are being obtained regarding long- 
duration surge tests, change of power factor 
requirements of the test circuit for expulsion- 
type arresters, and change of arrester 
designations. Consideration is being given 
to the need for a change of 10X20 current 
wave tests now specified in the standards. 

A report of the Working Group on Light- 
ning Arrester Application Guide for the 
Protection of Substations and Stations has 
been completed after many 2-day meetings 
of the group. ‘The guide includes the latest 
engineering considerations, reconciles some 
of the differences of opinion as to application 
of protective devices, and, in general, makes 
available to the industry a wealth of material 
which should be of outstanding value to 
application engineers and operating person- - 
nel. 
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Preliminary considerations by the Work- 
ing Group on Lightning Protection of Aerial 
_ Cable disclosed that there is a definite need 
_ for information pertaining to the protection 
of aerial cable and connected equipment. 
A questionnaire is being prepared for 
circulation to operating companies to 
- obtain details regarding operating experi- 
ence and lightning protective practices. 
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Insulation Co-ordination Subcommittee 
acts in a liaison capacity between the Com- 
‘mittee on Protective Devices and Standards 
~ Co-ordinating Committee Number 8. This 
latter committee has been active during the 
year attempting to establish an array of 
_ BIL’s above 1,050 for system voltages above 
_ 230 kv. This work has included the 
_ establishing of the concept of a nominal and 
a maximum design voltage for apparatus 
which are 5 per cent apart. Also, work 
has been done on the minimum acceptable 
_ transformer low-frequency test voltages and 
the close relationship between these test 
voltages and impulse test voltages. For 
progress in this undertaking, reference 
_'should be made to the AIEE Number 8 
Committee on 1952 activities. 


COMMITTEE ON RELAYS 


This committee held three meetings, and 
sponsored five technical sessions, one jointly 
with another committee. The technical 
activities of this committee were carried on 
through a number of project committees 
which were appointed to fulfill specific 
assignments. One new project committee, 
on protection of generators on unbalanced 
current, was added. Also, the Pacific Coast 
Subcommittee was organized to increase 
the interest and co-operation of Pacific Coast 
members. Following are the reports of 
the various project committees: 


Bibliography of Relay Literature. Work 
on the “Relay Bibliography for 1950” has 
been completed. Publication is expected 
during 1953. The committee will continue 
to maintain an up-to-date bibliography. 


Remote Tripping Schemes. ‘This proj- 
ect committee practically completed its 
assignment with the presentation of its 
final report at the Winter General Meeting. 


Standards for Power Relays. This com- 
mittee now is engaged in developing general 
performance requirements of power relays. 
The initial, and perhaps most difficult, phase 
of this work involves inverse-time over- 
current relays, and particularly their time- 
current characteristics. An attempt will 
be made to standardize on a minimum 
number of curve shapes and on a single 
type of co-ordinate paper for plotting time- 
current curves. To avoid duplication of 
effort, the committee is following closely 
the standardization activity of NEMA and 
a study being made by the Pennsylvania 
Electric Association. 


| Transmission-Line Protection. The prep- 
aration and presentation of papers on ground 
relaying and backup relaying have com- 
pleted the list of papers which are to be 
published in a brochure on the general 
subject of transmission-line protection. Pub- 
lication of this brochure, probably within 
the next year, will complete the assignment. 


: Electronic Relay Applications. This 
committee will continue to follow the de- 
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velopments in this field. A report will be 
available shortly on the operating experience 
obtained with an installation of electronic 
distance relays. 


Co-ordination of Relay Protection of 
Industrial Power Systems With Utility 
Systems. This committee is continuing 
its program leading to industrial manage- 
ment’s greater consciousness of the need 
for well-engineered relaying and the benefits 
to be derived from it. Work is progressing 
rapidly on a chapter on relaying for the 
AIEE “Red Book” (‘Electric Power Dis- 
tribution for Industrial Plants’’). 


Effect of Vibration and Shock on Relays. 
After 2 years’ study of the problem, supple- 
mented by laboratory and field tests by 
several members of the committee, some 
progress can be reported; but because of 
the complicated nature of the problem, and 
lack of information and data on the subject, 
the committee does not consider its work 
completed. A summary of progress has 
been prepared and circulated among mem- 
bers of the main committee. Independent, 
although co-ordinated, investigations will 
be made by the Pacific Coast Subcommittee 
through the University of Washington and 
the Bonneville Power Administration. 


Test Methods. This committee is con- 
tinuing its work on the formulation of stand- 
ard testing procedures. 


Pilot Wires. This project committee 
practically completed its assignment with 
the presentation of its final report at the 
Winter General Meeting. 


Protection of Generators on Unbalanced 
Current. This new committee already has 
sponsored a technical session, with papers 
rather completely covering the subject. 
Although some work remains to be done, 
completion is expected within the next year. 


Pacific Coast Subcommittee. This com- 
mittee already has begun to justify its exist- 
ence by (1) co-operating with the various 
project committees, (2) sponsoring a relay 
session at the Pacific General Meeting, and 
(3) initiating independent work of interest 
in the area. 


Joint and Associated Projects. The 
committee participates in the activities of the 
Instrument Transformer Subcommittee of 
the Committee on Transformers, and has 
maintained close co-ordination with the 
activities of the Committee on Carrier Cur- 
rent on items of joint interest. Also, 
the Committee on Relays is participating 
with the Committee on Transmission and 
Distribution and with the Edison Electric 
Institute Transmission and _ Distribution 
Committee on the project ‘‘Co-ordination 
of Construction and Protection of Distri- 
bution Circuits.”? This group is analyzing 
data for the years 1950 and 1951 obtained 
from approximately 20 companies. 


COMMITTEE ON ROTATING MACHINERY 


Major attention of this committee has been 
focused on standards relating to rotating 
machinery. Serious attempts were made to 
take a more active role in the formulation 
or revision of ASA standards bearing AIEE 
approval; these included C-50, C-42, C-6, 
and others. More general recognition now 
is being given to the need for better co- 
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ordination between the activities of AIEE 
representatives on ASA committees and the 
cognizant technical committees. This com- 
mittee is trying seriously to improve its own 
effectiveness in that field. 

Technical activities, in the form of papers 
and sessions, continues at a high level. 

Some concern is felt by the committee 
over the reported reduction in, or discontinu- 
ance of, electric machinery courses by some 
of the leading educational institutions. 


Insulation Subcommittee. The Sub- 
committee on Insulation sponsored two ses- 
sions on various types of electric machinery 
insulation subjects during the last year. 
Emphasis at the recent Winter General Meet- 
ing was placed on papers relating to func- 
tional evaluation of insulation systems. 
The subcommittee also has three active 
working groups: (1) Working Group on 
Preparation of Insulation Maintenance 
Guide for Large A-C Rotating Machinery; 
(2) Working Group on Evaluation of In- 
sulation Systems for Random Wound Elec- 
tric Machinery; and (3) Working Group on 
Voltage Endurance Studies on Rotating 
Machinery. The first working group has 
completed the preparation of the In- 
sulation Maintenance Guide and has sub- 
mitted it to the Committee on Rotating 
Machinery for approval. ‘The second work- 
ing group has completed a proposed test 
code for the evaluation of systems of in- 
sulating materials for random-wound elec- 
tric machinery. This test code also has 
been submitted to the Committee on Rotat- 
ing Machinery for approval. The third 
working group is still in the process of de- 
veloping information on voltage endurance, 
and the investigational work is being carried 
out at the California Institute of Technology. 
It is hoped that the maintenance guide and 
the test code eventually will be approved for 
publication for trial use by both the Com- 
mittee on Rotating Machinery and the 
Standards Committee. 


Induction Machinery Subcommittee. 
Unusually good interest in this subject is 
reflected by the large number (22) of papers 
sponsored. A very successful all-day sym- 
posium on the design of double-cage rotor 
motors was conducted at the Mid- 
dle Eastern District Meeting. Plans are 
being made for a similar symposium this 
fall at a technical conference to be held 
in Fort Wayne, Ind.; this will be on a dif- 
ferent phase of induction-motor design. 
The revised Test Code for Polyphase In- 
duction Machines was approved by the AIEE 
Standards Committee, but failed to gain 
approval of the ASA C-50 Sectional Com- 
mittee. Further work on the part of the 
working group that drew up the revision will 
be required to reconcile the differences. 
A full session is planned for the 1954 Winter 
General Meeting. 


D-C Machinery Subcommittee. At the 
Winter General Meeting, the D-C Sub- 
committee sponsored a symposium on main- 
tenance of rotating machinery. So far as is 
known, this was the first time a session of 
this kind has been carried out by a rotating 
machinery subcommittee. Much interets 
was shown in the four conference papers that 
were presented. ‘This meeting was attended 
by 110 people. It is very probable that the 
maintenance meetings will be continued. 

At another session at the Winter General 
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Meeting, five Transactions papers were pre- 
sented around the subject of “Transient 
Performance of D-C Machines.” Much 
interest was shown in this very timely subject. 

Three meetings of the committee were held 
to plan work for this year and for the coming 
year. The committee will sponsor two ses- 
sions at the Winter General Meeting, and 
possibly a session at another General meeting. 

Table I for ASA C-50 has been revised 
and accepted for publication. Other sec- 
tions of ASA C-50 have been reviewed by the 
committee. Also, review has been made of 
ASA C-42. 


Single-Phase and _ Fractional-Horse- 
power Subcommittee. There is a pro- 
nounced trend toward reduction of motor 
frame sizes for all fractional-horsepower 
ratings, principally accomplished by im- 
proving ventilating systems. There has 
been some change to the use of new winding 
insulation materials and new lead covering 
materials, in general in the direction of 
greater dielectric strengths. A number of 
manufacturers are providing motors with 
internal switches which adapt the motors 
particularly to electric clothes dryers. 

Aspecial technical conference on fractional- 
horsepower motor applications is planned 
for Fort Wayne, Ind., in October 1953. 

A working group has been set up to revise 
the Test Code for Single-Phase Motors. 


Synchronous Machinery Subcommittee. 
Sessions were sponsored at both the Summer 
and Winter General Meetings. The session 
at the Winter General Meeting was a joint 
session with the Committee on Relays. 
The subcommittee sponsored three papers on 
the general subject of the effects of un- 
balanced faults on machines, while on the 
same day the Committee on Relays had a 
session on the problems involved in relaying 
for the same type of faults. 

Work is progressing slowly on the operating 
guide for generators. Recent changes in 
the method of cooling hydrogen-cooled 
turbine-driven generators have complicated 
the work of preparing an operating guide, 
but the subcommittee has agreed to con- 
tinue the work of preparing this guide and 
plans to increase the effort put upon it. 


Electric Couplings Subcommittee. Two 
Papers were sponsored in Minneapolis, 
Minn., and one in New York, N. Y. The 
bibliography, prepared last year, has been 
printed. This subcommittee is actively 
working on definitions of items used in 
rating electric couplings. A full technical 
session is planned for January 1954. 


Publicity and Bibliography Sub- 
committee. ‘The activities of the Publicity 
and Bibliography Subcommittee during 1952 
consisted of preparing notes on the activities 
of the Committee on Rotating Machinery 
during the year for publication in Electrical 
Engineering from time to time, and the “1952 
Engineering Developments” in rotating 
machinery for the January 1953 issue of 
Electrical Engineering. 


Test Code Subcommittee. Two mem- 
bers are serving on the Master Test Code for 
Rotary Speed Measurements Subcommittee 
of the Committee on Instruments and Meas- 
urements. Eventual revision of all test 
codes is anticipated. 
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Working Groups. 
were set up last year: 


“1. Per-Unit Definitions. This group has 
met a number of times and engaged in much 
discussion without coming to any general 
agreement. It still is carefully optimistic. 


2. Letter Symbols for Induction-Motor Quan- 
tities. This group has met a few times, 
and has made considerable progress in set- 
ting up proposed standard letter symbols 
for the network constants of single-phase and 
polyphase induction motors. Use of stand- 
ard symbols by authors would greatly 
facilitate reading and reviewing of future 
technical papers. 


3. Co-operation With Engineering Schools. 
Work of this group is now temporarily ar- 
rested by lack of a chairman, but the need 
for this activity is felt. 


Three working groups 
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Automatic and Supervisory Control. A 
questionnaire on supervisory control and 
telemetering has been sent out. The group 
plans to work with the Subcommittee on 
Telemetering on the revision of the 1948 
telemetering, supervisory control, and as- 
sociated circuits reports. 


Device Function Numbers. This group 
is working with ASA Y32/2 Task Group on 
Designations. ASA C37.2 soon will require 
review. 


One-Line Diagrams. This group has 
prepared a paper on Substation 1-Line 
Diagrams and completed its assignment. 


Location and Design of Distribution 
Substations in Residential Areas. A work- 
ing group has been established to study this 
problem and prepare a report, 


Circuit Breakers Versus Reclosing Fuses. 
This group has prepared a report on the 
present use and trends of circuit breakers, 
automatic circuit reclosers, and reclosing 
fuses to be presented at the Summer General 
Meeting. 


Recommended Minimum Clearances. 
This working group has almost completed a 
guide on recommended minimum clearances 
in substations. 


Safety Considerations in Substations. A 
guide is being prepared by this working 
group for early presentation. 


Substation Grounding Practices. The 
preliminary work on this subject has been 
completed by the group, and a final guide 
will soon be available. 


General. ‘The Committee on Substations 
sponsored two joint technical sessions at the 
Winter General Meeting, and will sponsor 
a technical session at the Summer General 


Meeting. Two committee meetings were 
held. 


COMMITTEE ON SWITCHGEAR 


The Committee on Switchgear held two 
meetings during the past year. It sponsored 
technical sessions at the Summer, Fall, and 
Winter General Meetings. 

The work of the committee is generally 
carried out in several subcommittees. The 
committee has co-operated with Standards 
Co-ordinating Committee number 4 by 
providing representatives to assist in the 
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study and preparation of the “Report on 
Temperature Correlation in the Connection 


of Insulated Wires and Cables to Electric 


Equipment.” This report has been ap- 
proved by the Standards Committee, 


is available as a regular AIEE report. 


Administrative Subcommittee. 
ministrative Subcommittee has served the 
functions of the several subcommittees and 
the Committee on Switchgear by co-ordinat- 
ing the work in these several groups and by 


providing a session where the chairman, | 


secretary, and subcommittee chairmen might 


consult regarding their administrative prob- _ 
lems before each meeting of the Committee — 


on Switchgear. The subcommittee has been 
of great assistance in establishing matters of 
policy and in encouraging various programs 
of activity in the several technical subcom- 
mittees. This subcommittee should be a 
continuing part of the committee organiza- 
tion. 


Power Circuit Breaker Subcommittee. 
One of the outstanding assignments in this 
subcommittee is that of preparing a new 
method for rating power circuit breakers. 
This study which is being done by the Work- 
ing Group on Circuit Breaker Rating Meth- 
ods involves the preparation of all changes 
necessary in the present ASA Standards 
C37.4, C37.5, and C37.9 which would be 
necessary to adopt the Symmetrical Method 
of Rating, as proposed by the IEC. This 
work is now well along and may be completed 
by 1954. 

The subcommittee has recommended and 
the Committee on Switchgear and the Stand- 
ards Committee have approved the following 
items, to supplement the revision of the 
present Standards C37.4, C37.5, and C37.9, 
these having been transmitted to ASA for 
adoption during the year 1951-52: 


1. Recommendation that AIEE paper 
48-258, ‘‘Simplified Calculation of A-C 
Short-Circuit Currents,” be added as a 
separate section to ASA C37.5. 

2. Adoption of temperature rise of 35 
degrees centigrade for contacts of oilless 
power circuit breakers. 


In addition, the subcommittee is working 
on: 


1. ‘The application of generator neutral 
circuit breakers. 

2. Duty-cycle changes fer high-voltage 
power circuit breakers. 

3. Breaker duty when interrupting phase 
to ground short circuits; and other similar 
problems. 


Low-Voltage Air Circuit Breaker Sub- 
committee. A letter ballot has been com- 
pleted to make the following changes in 
AIEE Standard number 20: 


1. A paragraph to be inserted to state 
that Standard number 20 does not apply 
to molded-case circuit breakers. 

2. The temperature rise for  silver- 
surfaced contacts and terminals of low- 
voltage air circuit breakers was set at 40 
degrees centigrade. 


The revised Standard number 20 on low- 
voltage air circuit breakers, which has been 
approved by the Standards Committee, has 
been referred to ASA, together with an 


and 
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Application Guide and Test Code which — 
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; 


had been previously completed. It is 
expected that these, with other sections, 
‘soon will form an ASA Standard on low- 
voltage air circuit breakers. 

The subcommittee is investigating the 
desirability of preparing AIEE Standards 
for molded-case circuit breakers. At the 
present time the manufacture of these 
breakers is covered by specifications from 
other organizations. 

The subcommittee has accepted a new 
assignment to prepare a “Guide for the Cal- 
culation of Short-Circuit Currents on D-C 
Systems and the Application of Air Circuit 
Breakers on D-C Systems.” 


Switches, Fuses, and Insulators Sub- 
committee. This subcommittee has in the 
past year completed work on Standards 
numbers 22 and 25. These Standards have 


been reprinted. At present the subcom- 


mittee is actively engaged on the following 
subjects: (a) interrupter switch definitions, 
(6) guide for the operation and maintenance 


_ of fuses and switches, (¢) guide for ice testing 


of disconnecting switches, (d) co-ordination 
of switch through-current ratings with cir- 
cuit breaker through-current ratings, (ce) 
standard for temperature test, (f) dew flash- 
over values, (g) insulating nomenclature, 
(A) interrupter switches for starting and 
stopping large auxiliary motors, (7) sym- 
metrical versus asymmetrical ratings of 
equipment, and (j) exploratory investigation 
of need for standards on fuses—600 volts and 
below. 


Automatic Circuit Reclosers Subcom- 
mittee. This subcommittee has completed 
work on revisions of AIEE Standard number 
50, which have been approved by the Stand- 
ards Committee and reprinted. 

The subcommittee now is actively en- 
gaged in determining the need of standards 
for automatic line-sectionalizing switches. 
Line sectionalizers are finding quite extensive 
use in some distribution systems. It was 
thought by the subcommittee at its January 
21, 1953, meetings that standards for this 
type of equipment should be formulated. 

The subcommittee also is considering the 
need of standards for capacitor switching 
devices for distribution circuits. This is a 
subject requiring an appreciable amount 
of theoretical study and gathering of field 
experience. It is expected that a report on 
this item will be made at the next meeting 
of the Committee on Switchgear. 


Switchgear Assemblies Subcommittee. 
Since the revision of AIEE Standard number 
27, which was accomplished last year, this 
subcommittee has concerned itself mainly 
with the problem of solar heating in outdoor 
metalclad switchgear, its magnitude, method 
of measurement, and basis for applica- 
tion of necessary cooling or ventilation so 
that the different factories might proceed 
with their experimental investigations. 

Special tests have been conducted on 
installed switchgear in various sections of the 
country, and careful consideration is being 


given to the effects of winds, position of 


switchgear mounting with respect to the 
path of the sun, and other such items which 
affect the temperature inside outdoor metal- 
clad switchgear housings. 


Network Protector Subcommittee. ‘This 
subcommittee has remained inactive during 
the year awaiting the results of work being 
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done by the Edison Electric Institute (EEI)— 
NEMA Joint Committee on Network 
Transformers. This work is being done 
directly by a Subcommittee on Standards 
for Network Protectors. 


COMMITTEE ON SYSTEM ENGINEERING 


The technical program of this committee 
during the past year included sponsorship 
of one technical session at the Summer 
General Meeting; two technical sessions, 
one of which was held jointly with the Com- 
mittee on Transmission and Distribution, 
at the Fall General Meeting; and two 
technical sessions held jointly with the Com- 
mittee on Power Generation at the Winter 
General Meeting. 

The committee held three meetings during 
the year, all of which were well attended. 
These were devoted primarily to the review 
of progress in the work of each of the five 
subcommittees and to the formulation of 
programs for the technical sessions sponsored 
by the committee at the General meetings. 
All of the subcommittees met the objectives 
of their work assignments. One of the 
committee meetings was a full-day meeting, 
the afternoon session of which was devoted 
to a round-table discussion of ‘Service 
Security of Lines and Systems.” 

For the Summer General Meeting of 
1953, the System Economics Subcommittee 
has completed plans to sponsor a technical 
session on the general subject of “System 
Economics.” 

Following are the reports of the various 
subcommittees: 


System Operations Subcommittee is at 
work on plans for a technical session for the 
Fall General Meeting, to include papers of 
particular interest to those concerned with 
load dispatching and general co-ordination 
of electric power system operations. 


System Controls Subcommittee is con- 
tinuing study of current developments in the 
application of improved methods and de- 
vices for the control of system frequency and 
tie-line load control. This is an active 
subject in which a broad interest is evident. 
The session devoted to the subject of ‘‘Sys- 
tem Controls” at the last Winter General 
Meeting were very well attended. Plans 
are being made for another technical session 
on this subject at the Winter General Meeting 
in 1954. 

The study of the economic and operating 
features of extra-high-voltage transmission 
systems is under consideration and the pos- 
sibility of co-ordinated study of related 
problems in this field by the Committee on 
System Engineering and the Committee on 
Transmission and Distribution has been 
discussed. The System Planning Subcom- 
mittee of the Committee on System Engineer- 
ing will continue studies on this subject. 


Administrative Subcommittee held a 
meeting in March for the purpose of review- 
ing the membership of the main committee 
and of the subcommittees, with the objec- 
tive of determining the organization of the 


committee for the administrative year 
1953-54. 
General. The Second Prize Paper Award 


in the Power Division was presented during 
the year to Paul H. Jeynes for his paper en- 
titled “Evaluation of Capacity Difference 
in the Economic Comparison of Alternative 
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Facilities.” This paper was solicited and 
sponsored by the Committee on System 
Engineering. 


COMMITTEE ON TRANSFORMERS 


In last year’s report, the subdivision of the 
committee into five standing subcommittees 
was described. These are: (1) Insulation 
Tests; (2) Insulation Fluids; (3) Insulation 
Life; (4) Magnetic Circuit Behavior; and 
(5) Performance Characteristics. In gen- 
eral, this subdivision has seemed to be quite 
satisfactory; the following reports the prog- 
ress in these subcommittees. 


Subcommittee on Insulation Tests. 
Studies on actual service requirements and 
on insulation properties of materials and 
designs still are being carried on. The 
tables specifying test requirements are 
obsolete, and have been under considera- 
tion for the last year. Recently, proposed 
revisions have been presented, which seem 
to be quite acceptable, and may be sent to 
the whole committee for approval shortly. 

Insulation power factor tests have been 
proposed, and are under consideration for 
factory tests. Difficulties are found in the 
fact that many are not in favor of specific 
limits, since they are additional requirements 
and, in rare cases, are hard to meet, even 
when the usual dielectric tests are made satis- 
factorily. The subject is still under consider- 
ation, and it is hoped that a solution will be 
reached. Since various bridges and schemes 
are used in such measurements, there is 
some liaison with the Committee on Instru- 
ments and Measurements, which is active 
in the subject of field measurements. 


Subcommittee on Insulation Fluids. 
This subcommittee is undertaking a project 
on methods and costs of reclaiming insulation 
oils. To some extent, its interests coincide 
with activities of the Subcommittee on Insu- 
lation Life, since heat and oxidation are 
factors in the life and properties of oil. 


Subcommittee on Insulation Life. Study 
still is being made of the methods of making 
heat runs on dry-type transformers. 

A change in the measured hot-spot rise 
of dry-type Class B transformers and reactors 
to 110 degrees centigrade has been approved 
by the Committee on Transformers, and is to 
be proposed later to the Standards Com- 
mittee. 

The study on temperature limits for Class 
B and Class H materials was begun by pilot 
tests on Class B insulating materials in several 
laboratories. This method has been called 
the “component method.” In the mean- 
time, the so-called ‘“‘functional method’’ has 
been proposed, which includes tests on model 
assemblies, and hence tests not only the ma- 
terial but the application. At the present 
time, the activity on the component method 
is held up, and investigations of the func- 
tional method are in progress. 

Revisions of the methods of making tem- 
perature tests were published in Electrical 
Engineering, January 1953. 

The permissible duration of short circuits 
and temperature limits are being studied. 
The maximum mechanical forces due to tran- 
sient dissymmetry of the short-circuit current 
are also included. These will result in pro- 
posed changes in standards. 


Subcommittee on Magnetic Behavior. 
There is no activity required in such sub- 
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jects as measurement of exciting currents, 
losses, and so forth, at the present time. 
Noise, however, being due largely to the iron 
circuit, is being actively considered as re- 
gards measurement, irritation due to dif- 
ferent types of noise, attenuation, methods of 
reduction, and so forth. It is a difficult 
subject, and progress is slow. Some liaison 
with other committees is required in this 
case. 


Subcommittee on Performance Charac- 
teristics. The revision of the standards 
for current-limiting reactors has proved 
more difficult than previously estimated, but 
should be completed soon. 

There have been no changes proposed for 
instrument transformers. 

The Guides for Operation and Mainte- 
nance of Dry-Type Transformers have been 
published for tentative use. 


COMMITTEE ON TRANSMISSION AND 
DISTRIBUTION 
The activities and diversity of subjects con- 
sidered by the committee continue at a high 
level. Each of its five subcommittees has 
sponsored papers and investigations of broad 
and detailed interest. 


Capacitor Subcommittee, composed of 15 
engineers representing both utilities and 
manufacturers, is continuing its interest in 
AIEE Standard number 78 for capacitors, 
improved methods of protecting capacitors, 
and is sponsoring a fundamental ‘investi- 
gation of capacitor life expectancy. The 
20-page ‘“‘Bibliography on Power Capacitors” 
over a 20-year period, published in 1952, and 
available through the AIEE headquarters, 
is being brought up to date. 


Distribution Subcommittee is continuing 
its interest in higher distribution voltages, 
phase unbalance, voltage flicker, and opti- 
mum distribution transformer bank loadings. 


General Systems Subcommittee published 
a paper jointly with the Lightning Protective 
Devices Subcommittee on distribution cir- 
cuit recovery voltages, which has broad inter- 
est. A working group now is being formed to 
provide a committee report on sleet melting 
and prevention practices resulting from the 
interest and information presented in several 
papers dealing with sleet-melting procedures. 
The wide scope of subjects sponsored by this 
subcommittee is indicated by its interest 
in high-voltage transmission, stability, net- 
work analyzers, switching surges, system 
hunting, and equivalent circuits for un- 
balanced and untransposed transmission 
lines. 


Lightning and Insulators Subcommittee 
has sponsored papers and projects involving 
the characteristics of insulators and wood 
structures, has published the results of an 
extensive questionnaire on expulsion tube 
performance, and is continuing its study of 
rod gap characteristics, the insulation for 
transmission lines, lightning phenomena, 
radio interference, and insulation co-ordina- 
tion. 


Towers, Poles, and Conductors Subcom- 
mittee sponsored a most interesting and 
valuable conference on wood and _ steel 
tower construction, including both electrical 
and mechanical characteristics. This com- 
mittee is continuing its interest in the de- 
tailed design characteristics of towers, in- 
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cluding design charts, sag-tension calcula- 
tions, and characteristics of clamps. This 
subcommittee has organized a working 
group to determine the basis for adequate 
clearances of high-voltage conductors so as 
to assist the AIEE member of the ASA 
Standard Committee C2, which committee 
is planning a revision of the National Elec- 
tric Safety Code. 


General. The Committee on ‘Trans- 
mission and Distribution has worked co- 
operatively with the Committee on System 
Engineering in sponsoring papers on eco- 
nomic loading, and also jointly with the Com- 
mittee on Substations on papers dealing with 
conductor joints. One Swedish paper was 
sponsored by the Capacitor Subcommittee, 
presenting the performance of series capaci- 
tors in Sweden. 

The great diversity of subjects and activity 
is expected to continue in response to the 
general interest in transmission at all voltage 
levels and particularly the recent interest 
in the higher voltage levels. 


Science and Electronics Division 


COMMITTEE ON BASIC SCIENCES 


One of the important functions of this 
committee is to keep the engineering pro- 
fession informed about recent developments 
in the basic fields of physics, chemistry, 
and mathematics, and to this end a number 
of conferences were held at the Winter 
General Meeting. Many of the conference 
papers were later converted into Transactions 
papers. 

The conference sessions were generally 
sponsored by the subcommittees, as follows: 


Subcommittee on Basic Concepts. This 
new subcommittee held its first symposium 
at the Winter General Meeting, with papers 
on logical deductive disciplines and on spe- 
cific concepts and units. ‘The subcommittee 
now is preparing a set of recommendations 
concerning voltage and current notation 
to be correlated with the ASA project on 
definitions. 


Subcommittee on Dielectrics held three 
sessions during the year, one on compounds 
containing fluorine. This subcommittee has 
formed a working group on the evaluation 
of the thermal stability of insulating materials 
to develop basic information for the rational 
revision of AIEE Standard number 7. 


Subcommittee on Semiconductors and 
Transistors cosponsored two sessions, in- 
cluding papers on photo-effects, on germa- 
nium, and on related subjects in this field. 

Two sessions on magnetics described re- 
cent work on permanent magnets, ferrites, 
and silicon-iron alloys, and reviewed recent 
advances in the theory of magnetic materials. 


Subcommittee on Applied Mathematics 
held one session covering such varied sub- 
jects as transients, the theory of queues, 
and partial differential equations. A session 
on nuclear detection devices was held by the 
subcommittee on the electrical properties of 
gases. Various papers were presented also 
on electric circuit theory. 


Subcommittee on Energy Sources has 
served its intended purpose of promoting a 
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series of conferences on this subject, and was: 
discontinued after cosponsoring a session ont 
electrets at the Winter General Meeting. 


General. Several sessions were devoted: 
to the presentation of Tvansactions papers 
falling in the general classification of basic 
sciences. 

About 40 papers were reviewed during thes 
year, for Transactions and for Electrica j 
Engineering, of which about one-half have? 
been recommended for publication. ai 

The membership of the Committee on! 
Basic Sciences has had a turnover of about 25) 
per cent during the past year, and now has a 
membership of about 50. Of the almost 100 
members of the 7 subcommittees, about 40) 
per cent are nonmembers of AIEE. This 
reflects the fact that a substantial portion of 
the work of the committee is carried on by’ 
men who are working in the fields of physics, , 
chemistry, and mathematics, and who bring ' 
fresh knowledge from these fields to ites | 
of the engineering profession. *| 

| 

COMMITTEE ON COMPUTING DEVICES 

The computing devices field is vigorously | 
active, and the workers in the field belong to” 
many technical societies other than the 
AIEE, including the IRE, Association for 
Computing Machinery (ACM), and The 
American Physical Society. As a result, 
this committee has participated actively in 
the Joint (AIEE-IRE-ACM) Computer Con- 
ference Committee, which consists of mem- 
bers appointed from the AIEE Committee on > 
Computing Devices, the IRE Professional | 
Group on Electronic Computers, and the 
ACM, which is a special-purpose organiza- | 
tion devoted to computing machinery. 

This group held a successful 3-day con- 
ference in New York, N. Y., on December 
10-12, 1952, on components and techniques | 
used in introducing input information into 
computers and taking out the output results. _ 
More than 1,200 engineers attended this — 
meeting, at which 27 technical papers were > 
presented, and 13 manufacturers and scien- 
tific organizations displayed and demon- 
strated input and output equipment used 
with large high-speed electronic computers. 
The proceedings of this conference have been 
published in a 142-page report. The pro- 
ceedings of the previous conference held by 
the joint committee in December 1951, 
which reviewed the postwar progress in large- 
scale electronic digital computers, has been a 
major contribution to the computing litera- 
ture, and over 1,500 copies have been sold 
at $3.50 each. A great many copies have 
been used as text material. 

Another joint AIEE-IRE-ACM conference 
was held on the West Coast, February 4-6, 
1953. This meeting presented both appli- 
cations and new developments, instead of 
being a single-theme meeting. 

With three successful conferences held, 
and both East Coast and West Coast activity 
to its credit, the joint Computer Conference 
Committee has become an important under- 
taking. Following discussion by the three 
component groups, it has been decided to 
set up the committee on a semipermanent 
basis. Each of the three societies will have 
six members: two ex-officio, and four 
appointed for 2-year terms, with two mem- 
bership appointments coming up each calen- 
dar year. The proposed scope and opera- 
tional procedures have been approved by 
this committee and the Science and Elec- 
tronics Division Committee. The plan 
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alls for a national policy-setting group to be 
alled the Joint Computer Committee, and 
for an ad hoc regional group to be appointed 
gor each conference held. 
_ This committee has supported the joint 
committee work actively because meetings 
designed to explore thoroughly a specific 
topic afford a much-needed opportunity for 
‘specialists, and are the most desirable 
method of working with other.societies for 
advancement of the field. These meetings 
are a useful and necessary supplement to the 
-ATEE General meeting programs, which 
“more often stress new developments scattered 
across the field. Since the published pro- 
_ ceedings appear as special publications, they 
can be self-supporting. 
_ Turning to other activities, a Subcom- 
mittee on Analogue Digital Converters has 
been formed, and new subcommittees are 
planned on Information Storage Devices, 
Semiconductor Computer Components, In- 
-put-Output Devices, and Information 
_ Theory. 
_ This committee prepared a paper on 
computers for the Centennial of Engineering, 
September 12, 1952. Full committee meet- 
ings were held on July 25, 1952, and January 
'21, 1953; another is planned for June 16 
- at the Summer General Meeting. 


Subcommittee on Analogue-Digital Con- 
-verters. A session on analogue-digital 
converters is planned for the Pacific General 
_ Meeting, since much of this work is being 
_ done on the West Coast. 


_ Subcommittee on Computer  Bibli- 
ography. The forthcoming bibliography 
of computing devices literature will be pub- 
lished as a Transactions paper. 


Subcommittee on Digital Computers. 
A session on advancements in this area will 
be held at the Summer General Meeting. 


Subcommittee on Digital Computer Com- 
| parisons. The principal activity planned 
for this subcommittee has been the prepa- 
ration of a survey paper analyzing the re- 
quirements of various types of problems 
presented to computers and the ability of 
various types of computers to handle prob- 
lems. This activity has been suspended 
pending the location of an AIEE member 
willing to undertake the job. 


COMMITTEE ON ELECTRICAL TECHNIQUES 
IN MEDICINE AND BIOLOGY 


The program of the committee for the 
year 1952-53 was directed toward three 
objectives: (1) The sponsorship of technical 
sessions at General meetings, with particular 
emphasis on the development of a greater 
proportion of Transactions papers and upon 
joint sessions with other committees; (2) 
The development and presentation of the 
program of the Fifth Annual Conference 
on Electronic Instrumentation and Nu- 
cleonics in Medicine; and (3) Successful 
efforts to organize joint sponsorship of the 
Sixth Annual Conference on Electronic In- 
strumentation and Nucleonics in Medicine 
by AIEE and IRE. 

Four conference papers were presented in 
Minneapolis, Minn., under this committee’s 
auspices on June 26, 1952. Three of these 
papers were subsequently published in 
Electrical Engineering. A joint session with the 
Committee on Safety also was conducted 
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in Minneapolis, and two of these papers were 
published in Electrical Engineering. 

Through the efforts of Dr. A. M. Zarem, 
Vice-Chairman of the committee, a session 
of four papers was presented at the Pacific 
General Meeting. ? 

The afore-mentioned fifth annual con- 
ference was held in New York, November 24 
and 25, 1952, at which time 17 papers were 
presented to more than 200 interested scien- 
tists and physicians. ‘The discussions were 
extensive and stimulating. 

At the Winter General Meeting, a joint 
session with the Committee on Instruments 
and Measurements included one conference 
paper and one Tvansactions paper sponsored 
by this committee. The session sponsored 
by this committee consisted of three confer- 
ence papers and two Transactions papers. 

According to present plans, the committee 
will sponsor sessions as follows during the 
coming 6 months: (1) A session in Atlantic 
City; (2) A program at the Pacific General 
Meeting; (3) Jointly with IRE, the Sixth 
Annual Conference on Electronic Instru- 
mentation in Nucleonics and Medicine in the 
Hotel New Yorker, November 19 and 20, 
959s 

It has been particularly gratifying that 
those who have attended sessions sponsored 
by this young committee have been enthusi- 
astic in their presentation of papers and 
discussion of those papers. The sessions 
held jointly with other committees of the 
AIEE have been mutually successful to a 
high degree; therefore continued work 
along these lines is to be recommended. 

It is the opinion of this committee that the 
AIEE has been most generous and far- 
sighted in sponsoring the work of the com- 
mittee, which is of interest to members of 
AIEE and IRE, and also to biologists and 
physicians. 


COMMITTEE ON ELECTRONIC POWER 
CONVERTERS 


In the report of the preceding fiscal year, 
mention was made of the fact that committee 
activity was at a low ebb because of the pre- 
occupation of most of the committee mem- 
bers in the expansion of rectifier installations 
taking place at that time. This condition 
prevailed during most of 1952, but a marked 
spurt of activity developed toward the end 
of the year, culminating in two technical 
sessions at the Winter General Meeting. 
The full committee met on January 20, and 
laid plans for future activities. Various 
working groups maintained a high level 
of activity and accomplishment during this 
time. 


Survey of Operation of Mercury-Arc 
Rectifiers. This survey, started by the 
Applications Subcommittee, which was dis- 
solved and largely replaced by the Mercury- 
Arc Rectifier Subcommittee, has been pub- 
lished and distributed. 


Conference on Power Tubes and Appli- 
cations. This conference, sponsored by this 
committee and the Electron Tubes Sub- 
committee, was mentioned in the 68th an- 
nual report but actually took place in Pitts- 
burgh, Pa., on May 19 and 20, falling within 
the current fiscal year. The conference 
was well attended and included presentation 
of 22 papers which were published in special 
pamphlet form in July 1952. A special 
feature of the conference was a panel dis- 
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cussion of rectifier problems for the special 
benefit of users and students. 


Committee Report on ‘‘Water Cooling 


. Systems of Mercury-Arc Rectifiers,’ by the 


Working Group on Rectifier Cooling and 
Corrosion Problems. This report has been 
completed and submitted as a Transactions 
paper for presentation at the Winter General 
Meeting. 


Standards for Hot-Cathode Power Con- 
verters. Last year’s report was incomplete 
in that it was not stated that the Subcom- 
mittee on Hot-Cathode Power Converters 
was then working on Section II of the pro- 
posed standards. The subcommittee is now 
proceeding with Section III. 


IEC Standards and Revision of C-34 
Standards. The Working Group on Re- 
vision of C-34 Standards has delayed activity 
in its primary task, since it is studying the 
work of IEC Committee number 22 on the 
proposed International Standards for Mer- 
cury-Arc Rectifiers, and since developments 
in IEC may influence the contemplated 
revisions of C-34. 

A Working Group on IEC Standards 
worked with the ASA delegates to the IEC 
1952 meeting in Holland, and prepared a 
report on minimum modifications required 
in the IEC Standards to make them com- 
patible with ours. 

A joint working group of C-34 and the 
Committee on Electronic Power Converters 
was appointed to revise the 1953 draft of the 
IEC International Standards for Mercury- 
Arc Rectifiers to bring it into conformity 
with the American draft of April 2, 1952, for 
submittal at the conference in Yugoslavia in 
June of this year. 

A program is in the preliminary planning 
stage for presenting our views more effectively 
to the members of IEG Committee number 
22 during its visit in Philadelphia in 1954. 


COMMITTEE ON ELECTRONICS 


It is with deep regret that the Committee 
on Electronics must report the loss of its 
Chairman, J. T. Thwaites, who suffered a 
heart attack on Thursday, January 15, 1953. 
Mr. Thwaites’ great interest in electronics 
matters, his wide experience, his extensive 
knowledge of developments in Europe greatly 
aided the work of the committee. This, 
combined with his personality, makes the 
loss very real, both from a technical and per- 
sonal standpoint. 


Organization. The work of the com- 
mittee is carried on through 14 subcom- 
mittees and five liaison representatives. 
It is the general policy of the committee to 
organize new subcommittees when there 
appears a need ior attention to a particular 
field in electronics. Two new subcom- 
mittees, Subcommittee on Electronic Circuit 
Principles, and Subcommittee on Electronic 
Systems, were organized during the year to 
consider the specific fields indicated by their 
titles. As the work of the subcommittees 
crystallize and the need becomes definite, 
committee status is recommended. 

In addition to the foregoing, one joint 
subcommittee, that on Electronic Instru- 
ments, has been continued. This committee 
is sponsored jointly with the Committee on 
Instruments and Measurements. 


Conferences. The committee, either 
directly or through its subcommittees, has 
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continued actively to sponsor 2- to 3-day 
conferences on particular phases of elec- 
tronics. These conferences provided oppor- 


tunities for specialists to meet for discussion 


of technical matters and problems. As an 
example, the electronic components sym- 
posium, which had its second meeting in 
Washington, D. C., last year, was held again 
this year on the West Coast, at the Shake- 
spear Club, Pasadena, Calif., April 29-30 
and May 1. Im general, these conferences 
are arranged through the co-operative 
efforts of several of the Institute committees 
as well as other societies, such as the IRE. 
These conferences have aroused a great deal 
of interest, and have played an important 
part in influencing the very great effort that 
is being placed on increasing the reliability 
and performance of electron tubes and 
electronic circuit components. 

Last year, the Subcommittee on Semicon- 
ductor Devices co-operated with the corres- 
ponding IRE subcommittee to hold a semi- 
conductor symposium at the University of 
Illinois. This conference, intended pri- 
marily for those who work directly in the 
semiconductor field, is being continued on an 
annual basis. ‘The conference this year is 
being held at the Pennsylvania State College. 

A meeting of the main committee is held 
annually at the National Electronics Con- 
ference, in Chicago, Ill., and, in addition, 
this year the Subcommittee on Education 
is planning a technical session. 

A survey is being conducted by the Com- 
mittee on Electronics to determine the in- 
terest of European technical societies in an 
International Conference on Electron Tubes 
to be held in the United States in the fall of 
1954. 


Standards. Very rapid advancement is 
being made in the semiconductor field, and 
the Subcommittee on Semiconductor De- 
vices is actively engaged in preparing stand- 
ards on definitions and test methods. ‘This 
committee is planning a symposium to be 
held at the 1953 Summer General Meeting 
of the Institute to present the work that has 
been done. 

The Joint Subcommittee on Electronic 
Instruments has prepared proposed stand- 
ards on: 1. Specifications Outline for 
Cathode-Ray Instruments; 2. Specifications 
Outline for Vacuum-Tube Voltmeters; and 
3. Specifications Outline for Signal Sources. 

The Electron Tube Subcommittee, in co- 
operating with the corresponding IRE sub- 
committee, has completed a proposed stand- 
ard on industrial cathode-ray tubes, and 
plans to present the matter at a later meeting 
of the Institute. In addition, surveys are 
being conducted by working groups on the 
status and need for standards on other types 
of industrial tubes, such as high-vacuum 
control tubes, thyratrons, and ignitrons. 


Technical Sessions. The committee, 
largely through its subcommittes, has been 
active in arranging and sponsoring technical 
sessions to keep the Institute membership 
informed of the technical developments that 
are taking place in all phases of electronics. 

Technical sessions were presented at the 
1952 Summer General Meeting on electro- 
static precipitation, and additional phases of 
this subject were discussed further at the 
Winter General Meeting. This latter session 
was sponsored jointly with the Committee on 
Power Generation. 
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Technical sessions were organized and 
presented by the Electron Tube Subcom- 
mittee on color television tubes, recent de- 
velopments in electron-tube emitters, and 
electron tubes for high-frequency generation. 
Further plans include technical sessions on 
tubes used in the rapidly expanding ultra- 
high-frequency field, such as the klystron 
and traveling-wave tubes; storage tubes for 
computers; industrial kinescopes; and hy- 
drogen thyratrons for pulse generators. 

Technical sessions on electronic circuit 
principles and electronic systems will be 
presented at the 1953 Summer General Meet- 
ing. 

An outstanding session on complexity of 
electronics systems, arranged by the Sub- 
committee on Papers and Speakers in co- 
operation with the Subcommittee on Elec- 
tronic Systems, was presented at the Winter 
General Meeting. 


COMMITTEE ON INSTRUMENTS AND 
MEASUREMENTS 


To a considerable degree special technical 
conferences have taken precedence over the 
General meetings of the Institute as regards 
the presentation of papers sponsored by the 
committee. 

The 2-day Conference on Recording and 
Controlling Instruments held in  Phila- 
delphia, Pa., November 17-18, 1952, was 
udged most successful, with 500 registrants. 
Seventeen original papers were presented, 
several of which otherwise would have ap- 
peared at the Winter General Meeting. 
Selected papers of this group will be pre- 
pared for committee review and possible 
publication in the Transactions for the per- 
manent record. 

In similar fashion, at the Conference on 
High-Frequency Measurements held in 
Washington, D. C., January 14-16, 1953, 
numerous papers were presented, some o 
which were of Transactions caliber. And a 
year ago in Washington, at the Symposium 
on Quality Components, there were several 
papers on measurements. 

Additionally, a Telemetering Conference 
was held in Long Beach, Calif., August 26— 
27, 1952, at which 16 papers on numerous 
phases of telemetering were presented. In 
this connection, another Telemetering Con- 
ference was held May 20-22, 1953, in 
Chicago. 

The committee thinks these conferences 
serve those of the membership concerned with 
measurements, because attendance has been 
excellent, and the papers have been fresh 
and of interest to those concerned; the dis- 
cussions have been in a detail rarely reached 
at the formal Institute meetings. 

It well may be that such conferences 
partially will replace technical sessions in the 
formal Institute meetings, and this situation 
should be generally recognized. It is the 
belief of this committee that papers at such 
conference accomplish in an excellent man- 
ner the desired result of the dissemination of 
technical information. 

All of these conferences have been spon- 
sored in some degree by the Committee on 
Instruments and Measurements for the 
Institute. 

Since the last report, the committee held a 
meeting at the Summer General Meeting in 
1952. The first committee meeting of the 
current business year was held at head- 
quarters, October 21, 1952, and a luncheon 
meeting was held during the Winter General 
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Meeting. A spring meeting is being plannedé 
as well as a luncheon meeting for the com- 
mittee at the 1953 Summer General Meeting 
Work of the subcommittees is progressing. 
The new organization is now in hand, and 
the Subcommittee on Organization willl 
propose a new wording for the scopes of thes 
several subcommittees. 
COMMITTEE ON MAGNETIC AMPLIFIERS 
The Committee on Magnetic Amplifierss 
has expanded its main committee member— 
ship to a total of 22, and has subcommittees: 
totalling 61 members, with some eee | 
tion of membership existing between them) 
and the parent committee. Represented in| 
this over-all membership, are theoretical! 
specialists of laboratories, educational in-- 
stitutions, and industry, designing and eae | 
facturing interests, and users of magnetic) 
amplifiers. An effort is being made now to) 
reach into the aircraft industry and others a 
far not represented to broaden the coverage? 
of the committee and its subcommittees. 
The committee sponsored technical ses-- 
sions at the Summer and Winter Generall 
Meetings, and contributed to other meetings. , 
Two general business meetings of the main} 
committee were held, separate meetings: 
of the subcommittees also having been sched-- 
uled throughout the year for transaction of’ 
their business. The preparation of papers: 
has been encouraged, and a very satisfactory ' 
supply for future meetings has been assured. . 
Eight subcommittees are included in the: 
operational organization of the Committee: 
on Magnetic Amplifiers, and most activities } 
are handled by them. 


Applications Subcommittee has continued . 
its function of encouraging the submission of | 
papers on applications of magnetic amplifiers. 
This subcommittee is now arranging for 
presentation of a group of application papers | 
at the 1953 National Electronics Conference. | 
A full-day session was very enthusiastically 
received at the 1951 conference, and it is 
expected that the session now under prepara- 
tion will be equally successful. 


Definitions Subcommittee is continuing 
its work on standardization of definitions and 
symbols. The progress report of the Mag- 
netic Amplifier Subcommittee (AIEE Trans- 
actions, volume 70, part I, 1951, pages 445-9) 
continues to form a basis for their work. 
Changes and additions to that work are in 
process to bring it up-to-date, with coverage 
of the most recent advances in the art. Under 
consideration at this time is the matter of 
circuits. Either a separate new subcom- 
mittee or a working group under this 
definitions subcommittee may be set up to 
compile and classify circuit information. 


Dielectric Amplifiers Subcommittee has 
continued to function under the Committee 
on Magnetic Amplifiers because of the 
marked similarity between the theory and 
application of the two types of devices. 
This subcommittee, although quite new, 
is building up a membership of pioneers in 
the field and already has sponsored several 
papers on the theory of operation of dielec- 
tric amplifiers. 


Magnetic Amplifier Theory Subcom- 
mittee has greatly expanded its operations. 
It held business meetings throughout the 
year, and presented an educational session 
on magnetic amplifier theory at the Winter 
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General Meeting. This subcommittee for- 
merly was named the “Nonlinear: Circuit 
Theory Subcommittee,” the name having 
been changed at the last business meeting 
of the main committee to be more applicable 
to its scope and functioning. 


_ Principal Groups Subcommittee, which 
has as its function the compilation of a listing 
of all persons actively engaged or interested 
in magnetic amplifier work, has built up a 
list of more than 200. This list is now being 
prepared for submission to all committee 
and subcommittee members for further 
additions. A questionnaire was originally 
sent out to assist in the compilation of this 
information, and the same general procedure 
is being followed to keep it up-to-date. 


Test Codes Subcommittee has continued 
in its function of setting up test codes both 
for finished amplifiers and for component 
parts. Of particular concern have been 
the magnetic cores. The subcommittee 
sponsored a group of papers at the Summer 
General Meeting, which comprised a very 
successful session. Demonstrations of test- 
ing methods were held, and the resulting 
discussions were very enlightening. 


Materials Subcommittee, having made 
great strides in establishing standardized 
‘core dimensions, frequencies, and magne- 
tizing forces for core testing, is now at- 
tempting to cover rectifiers as required for 
magnetic amplifiers. An open meeting of 
the subcommittee was held at the Winter 
General Meeting, to which representatives 
of rectifier interests were invited. During 
this meeting, the needs of rectifiers for 
magnetic amplifiers were stressed and 
methods for testing such rectifiers were 
discussed. 


Standards Subcommittee has completed 
to a great degree tentative standards for 
magnetic amplifiers. The work has pro- 
gressed to a point beyond which it cannot 
go without more concrete definition of 
certain terms. The Definitions Sub- 
committee is co-operating in the solution 


of these problems, and liaison representation 
to the AIEE Standards Committee has been 
arranged to provide proper over-all co- 
ordination. 


COMMITTEE ON NUCLEONICS 


The cloak of secrecy continues to shield 
most of the new developments in the field 
of applied nucleonics. Conference papers 
on those that were not classified have been 
sought by the Committee on Nucleonics, 
and many have been or will be presented 
at Institute sessions. In November 1952, 
this committee participated jointly with the 
Committee on Electrical Techniques in 
Medicine and Biology in a conference on 
“‘Blectronic Instrumentation and Nucleonics 
in Medicine,” held in New York City. It 
was well attended by both physicians and 
engineers specializing in this field. ‘The 
Committee on Nucleonics gratefully ac- 
knowledges the co-operation of other com- 
mittees in many joint activities. At the 
Winter General Meeting, the committee 
sponsored two sessions of conference papers 
covering unclassified material of wide 
range. 

The committee meeting held at the time 
of the Winter General Meeting planned 
programs for the remainder of the year, and 
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endeavored to solve some of the persisting 
problems of keeping AIEE membership 
up-to-date on nuclear developments as 
rapidly as they are removed from classifica- 
tion. 

The committee assisted in arranging for 
talks on progress in the development of 
atomic power, and on nuclear research in 
retrospect and prospect, at the general 
session of the North Eastern District Meeting 
in Boston. 

The Summer General Meeting will 
include a joint nucleonics and power 
generation session, at which maintenance 
problems, precision controls, and other 
topics relating to reactors will be discussed, 
with one or more general papers. 

Planning is under way with a view to 
possible participation in the Pacific General 
Meeting and to participating again in the 
next joint conference on ‘‘Electronic Instru- 
mentation and Nucleonics in Medicine,’ to 
be held in New York City, in November 
1953: 


AWARDS 


EDISON MEDAL 


The Edison Medal for 1952 was awarded 
to Doctor V. K. Zworykin, Vice-President, 
Technical Consultant, and Director of 
Electronic Research, RCA _ Laboratories 
Division, Radio Corporation of America, 
‘for outstanding contributions to the concept 
and design of electronic components and 
systems,”’ and was presented to him on 
January 19, 1953, during the Winter General 
Meeting. 

The medal may be awarded annually for 
meritorious achievement in electrical science, 
electrical engineering, or the electrical arts. 
Awards are made by a committee of 21 
members of the Institute. 


LAMME MEDAL 


The Lamme Medal for 1952 was awarded 
to I. F. Kinnard, Manager, Engineering 
Meter and Instrument Department, General 
Electric Company, West Lynn, Mass., “‘for 
his outstanding contributions in design and 
developments in instrumentation and meas- 
urements.” The medal will be presented 
to him on June 15, 1953, during the Summer 
General Meeting. 

The medal may be awarded annually by 
a committee of nine members to a member 
of the AIEE for “‘meritorious achievement 
in the development of electrical apparatus 
or machinery.” 


JOHN FRITZ MEDAL 


The John Fritz Medal may be awarded 
annually for notable scientific or industrial 
achievements by a board of award composed 
of representatives of the American Society 
of Civil Engineers (ASCE), The American 
Society of Mechanical Engineers (ASME), 
American Institute of Mining and Metal- 
lurgical Engineers (AIME), and AIEE. 
The 1953 medal was awarded to Benjamin 
F. Fairless, then president of the United 
States Steel Corporation, with a citation 
‘as champion of the American free enterprise 
system, for notable industrial achievement 
in the production of steel.” 

The medal was presented to him on 
September 10, 1952, at the Centennial Day 
Luncheon, in Chicago, Ill. 
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HOOVER MEDAL ' 


The Hoover Medal for 1952 was awarded 
to the Right Honorable Clarence D. Howe, 
Minister of Trade and Commerce, and 
Defense Production, Canadian Government, 
and was presented to him on September 10, 
1952, at the Centennial Day Luncheon, in 
Chicago, IIL. 

The Board decided not to make an award 
ine l959, 

The Hoover Medal is awarded by a 
board representing the ASCE, AIME, 
ASME, and AIEE “for outstanding civic 
or humanitarian activities constituting dis- 
tinguished public service.” 


MARSTON MEDAL BOARD OF AWARD 


This medal is presented annually at the 
commencement exercises of Iowa State 
College to a graduate of that institution 
who has achieved success in his field of 
engineering. 

For the year 1952, the medal was awarded 
to Fred R. White, Road Engineer, Iowa 
Highway Commission, for many years. 


WASHINGTON AWARD COMMISSION 


At a dinner, held at the Furniture Club 
of America, Chicago, Ill, February 23, 
1953, the Washington Award was given to 
Dr. Gustav Egloff, Director of Research 
of the Universal Oil Products Company. 
H. P. Sedwick, President of the Public 
Service Company of Northern Illinois, 
presided in the absence of James D. Cun- 
ningham, who is chairman of the Com- 
mission. Dr. J. T. Rettaliata, President of 
the Illinois Institute of Technology, repre- 
sented the ASME; C. Donald Kennedy, 
Director of Research of the Portland Cement 
Association, represented the ASCE; Hjalmer 
W. Johnson, Vice-President of the Inland 
Steel Company, represented the AIME; 
and Noah C. Pearcy, Chief Engineer of the 
Pioneer Service and Engineering Company, 
represented the AIEE. The attendance 
was more than 500. 

Ovid W. Eshbach, Dean of The Techno- 
logical Institute, Northwestern University, 
as this year’s president of the Western Society 
of Engineers (WSE), made the presentation 
of the award to Dr. Egloff. After the pres- 
entation, Dr. Egloff spoke on ‘““The Impact 
of Petroleum on Our Civilization.” 

The award is made annually to an out- 
standing engineer, a citizen or resident of 
the United States, who ably has served 
human needs. It is administered by a 
commission representing the WSE, ASCE, 
AIME, ASME, and AIEE. 


ALESSANDRO VOLTA MEMORIAL FUND 


The recipient of the first award of the 
fund under Institute auspices, Giovanni 
Malaman, of Milan, Italy, completed last 
summer his graduate work at Yale Uni- 
versity, on the stability of electric power 
systems and machinery. Mr. Malaman 
received his masters degree with honors in 
all subjects. After a tour to visit certain 
electrical installations in this country, 
financed by his company, he returned to 
the Edison Company of Milan, and was 
immediately promoted. 

Dr. H. S. Osborne, Chairman of the 
Board of Trustees of the Volta Fund, visited 
Milan in the fall to discuss the administration 
of grants with the very able committee of 
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the Italian Electrotechnical Association, 
which is co-operating with the trustees. He 
found them well pleased with the results 
which are being achieved, and the officers 
of the Edison Company are delighted with 
the benefits which Mr. Malaman had 
derived from his year of work in this country. 

The award for the academic year 1952-53 
was made to Enrico Chiesa, a graduate of 
the University of Milan, employed by the 
General Electric Company of Milan. Mr. 
Chiesa is specializing in industrial servo- 
mechanisms at Yale University. A small 
luncheon in honor of Mr. Chiesa was given 
during the Winter General Meeting, at- 
tended by President Quarles, members of 
the Board of Trustees of the Volta Fund, 
and others. 

The trustees have offered the award for 
the year 1953-54 to Maurizio Vallauri, 
of Turin, for a year of graduate work in 
ultrahigh frequencies at the Massachusetts 
Institute of Technology. 


CHARLES LeGEYT FORTESCUE FELLOWSHIP 
: COMMITTEE 


The availability of this award was an- 
nounced to department heads of electrical 
engineering in all colleges in the country 
that offer accredited programs. After re- 
viewing financial statements, the committee 
decided to award two fellowships for the 
academic year 1953-54, each to carry a 
stipend of $2,000. ‘Twenty-three applica- 
tions were received. Most applicants ap- 
peared to be well-qualified for graduate 
level work. 

The recipients of the award for the coming 
year are: Richard C. Heyser and John M. 
Tomlinson. Mr. Heyser is completing his 
bachelor of science degree at the University 
of Arizona and will do his graduate work at 
the California Institute of Technology. Mr. 
Tomlinson is completing his master of science 
degree requirements at the Pennsylvania 
State College and will start the first year 
of his doctorate at the same institution this 
fall. 


ALFRED NOBLE PRIZE 


The Alfred Noble Prize for the year ending 
June 1, 1952, was awarded to Professor 
Myron Tribus, a member of ASME, for 
his paper ‘‘Intermittent Heating for Aircraft 
Ice Protection With Application to Propellers 
and Jet Engines.” The prize is a cash 
award of $350, accompanied by a certificate 
signed by the president and secretary of 
ASCE (which society has been designated 
as trustee of the fund) and bears the names 
of the societies participating in the award. 

The best of 25 AIEE papers were con- 
sidered along with entries from AIME, 
ASME, and ASCE. No entry was received 
from WSE, the fifth society participating 
in the award. 

The prize was established in 1929 and is 
awarded to a member in any grade of one 
of the five participating societies for a 
technical paper of exceptional merit pre- 
sented before one of the societies and in- 
cluded in its technical publications, provided 
the author has not passed his 31st birthday 
at the time the paper is submitted. 

The purpose of the prize is to perpetuate 
the name and achievements of Alfred Noble, 
past president of ASCE and WSE. It 
provides a means for recognizing and 
encouraging the work of young engineers. 
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The recipient of the prize is selected by a 
committee of five, consisting of one repre- 
sentative of each society, and is presented at 
a general meeting of the society of which 
the recipient is a member, by a representative 
of the ASCE. 


JOINT ACTIVITIES 


UNITED ENGINEERING TRUSTEES, INC. 


For the four Founder Societies, the 
United Engineering Trustees, Inc., (UET) 
administers the funds and property in the 
Engineering Societies Building, the Engineer- 
ing Societies Library, and the Engineering 
Foundation. It also serves as treasurer of 
ECPD. 

A comprehensive report on possibilities 
of procuring an adequate building as a 
home for engineering societies has been 
submitted by the UET to the Founder 
Societies, with certain questions, the answers 
to which will aid in proceeding with plans 
if there is agreement on the major aspects. 

While these studies are continuing, the cost 
of repairs in the present building is kept to 
a minimum. Replacement of the elevator 
cars and related repairs required by the 
city have been completed. 


ENGINEERING FOUNDATION 


The Engineering Foundation is a depart- 
ment of UET, organized for “furtherance 
of research in science and engineering,” and 
administering funds set aside to carry out 
its objectives. 

The Foundation has been supporting 16 
research projects, sponsored by the Founder 
Societies, at an annual cost of approximately 
$36,000 per year. Substantial progress in 
all projects has been reported. 


ENGINEERING SOCIETIES LIBRARY 


The Engineering Societies Library is 
owned and operated by the Founder 
Societies through the UET for the engi- 
neering profession. Its shelves contain 
about 170,000 volumes. It receives 1,400 
periodicals each year. During the year 
ending September 1952 it served 39,000 
individuals in person or by mail. About 
4,400 orders for photostatic copies of docu- 
ments were filled; microfilm copies were 
provided for 176 clients, 2,800 books were 
lent, and over 14,000 mail and telephone 
inquiries were answered. Hundreds of 
searches, translations, and_ bibliographies 
are prepared annually. AIEE members, 
by virtue of their organized support of the 
library, enjoy special privileges and discounts 
in library services. The annual contribution 
of the Institute to the support of the library 
is about $20,000.00. Two members-of the 
AIEE serve on the Engineering Societies 
Library Board. 

The Library Board has decided to engage 
in more active efforts to publicize the 
regular and special services of the library. 
In this connection, a display board with 
illuminated transparencies, sequentially 
lighted, was developed. The display has 
been and will be shipped to various national 
and Section meetings of the Founder So- 
cieties and included the AIEE Winter 
General Meeting, 1953. Favorable com- 
ment has been received. 

Other means of increasing the income of 
the library are being considered in order 
to combat the present upward trend of 
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operating costs. These measures are be= 
coming urgently necessary since the library) 
is experiencing difficulty in engaging compe-} 
tent personnel, when necessary, simce the® 
salaries are not comparable with other} 
libraries, and, also for the same reason, the} 
older employees of the library are not as 
well off as in years gone by. 

Excellent co-operation of the Founder} 
Societies representatives on the Board can: 
be reported. This should result in the 
library continuing as a valuable service to} 
the profession. ? 


ENGINEERS’ COUNCIL FOR 
PROFESSIONAL DEVELOPMENT . 
ECPD has actively pursued its over-all. 
program, making full use of its strong AIEE | 
support. A new booklet designed to interest 
the high school student in engineering has 
been produced, ‘“Engineering—A Creative 
Profession.” The hoped-for increase in| 
freshman enrollment in engineering colleges | 
as experienced last fall will be repeated this — 
year if ECPD’s efforts have the expected | 
effect. Accreditation procedures have been | 
carried out with increased effectiveness. — 
An experiment with joint inspection of 
engineering colleges and curricula is under > 
way with the Middle States Association of | 
Colleges and Secondary. Schools. An ex- | 
perimental program of postcollege training | 
is being tried out in Cincinnati, Ohio; if | 
successful as expected, this work will be 
expanded. As a result of the Conference 
of the Engineering Societies of Western 
Europe and the United States in 1951, and | 
the 1953 London Conference on Engineering — 
Education, co-operative international éfforts 
have been increased. The “Model Law” 
for licensing of engineers in the various 
United States is judged to need no revision. 
An ECPD grant to the American Society 
for Engineering Education will help initiate 
a study on evaluation of engineering educa-_ 
tion. 


ENGINEERS JOINT COUNCIL 


The major activity of EJC during the year 
1952-53 was the change in its constitution 
to permit proportional voting of member 
organizations in accordance with the — 
number of individual members. In addi- | 
tion, the Council agreed to expand its 
membership and eight societies were invited 
to join... Three of the eight had accepted 
membership up to the first of April, and some 
others were expected to take action shortly. 

The Council is continuing the good work 
of the Engineering Manpower Commission 
in increasing the number of students in 
engineering colleges and obtaining better 
co-operation between military agencies and 
industry. 

The Council has changed its pattern of 
operation in connection with the new con- 
stitution and selected T. A. Marshall, Jr., 
as the permanent secretary in place of having 
the secretaryship rotate with the presidency. 
The permanent office and staff will lend 
considerable stability to the organization. 


JOINT AIEE-IRE CO-ORDINATION COMMITTEE 


During this, the third year of its existence, 
the joint committee held two. meetings. 
The secretaries of the two societies have 
been made regular members of the com- 
mittee in addition to the two representatives 
of each Board of Directors, thus providing 
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for continuity as well as for close co-ordina- 
tion with the headquarters’ functions. 

There has been considerable discussion 
of the problems relating to the operation of 
Joint Student Branches, and the authority 
and responsibilities of the Joint Student 
Branch Subcommittee have been broadened 
as a result. d 

AIEE technical committees as well as 
the Sections have been advised of the policy 
of co-operation with IRE in serving engineers 
active in the fields covered by both societies, 
so that they may be alert to opportunities 
for such constructive action. 


, 


REPRESENTATIVES 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


‘The American Association for the Ad- 
_vancement of Science has been in the course 
of examining its own structure and pro- 
cedures and has made some changes in 
headquarters administration, all in. the 
interest of enabling the Association to 
Measure up to its opportunities and re- 
sponsibilities in the light of present and 
future conditions. This would seem to be 
a healthy state of affairs. 


ADVISORY COMMITTEE ON INFORMATION 
FOR INDUSTRY OF THE ATOMIC ENERGY 
COMMISSION 


“Two meetings of this committee were 
held, and visits were made to the Argonne 
and the Brookhaven Laboratories. 

The work of the committee is new. It is 
advisory to the newly established Industrial 
Information Committee, which assists the 
Atomic Energy Commission (AEC) staff 
in guiding the information-for-industry ac- 
tivities throughout the atomic energy 
program. ‘There is a Liaison Subcommittee 
of the Industrial Information Committee for 
co-ordinating the work of the Industrial 
Information Committee and the Advisory 
Committee on Information for Industry. 

The main function of the Advisory Com- 
mittee is to become acquainted with the 
AEC activities and advise on information 
that would be of interest to industry if and 
when cleared. 


UNITED STATES NATIONAL COMMITTEE OF 
THE COMMISSION INTERNATIONALE DE 
L’ECLAIRAGE (CIE) 


The outstanding event of the year 1950-51 
for the United States National Committee 
(USNC) of the CIE was the international 
meeting held in Stockholm, Sweden, June 
26-July 5, 1951. The 18 official delegates 
to these sessions formed what probably was 
the largest delegation from the United States 
ever to attend one of these meetings. Twenty 
countries were represented by official delega- 
tions. 

The proposal originating in the USNC, 
that papers of general interest be presented 
at these sessions, met with general acceptance. 
At Stockholm, 30 papers were presented, 
six written by United States authors. In 
addition, a paper on “Seeing, Light, and 
Color” by Dr. R. M. Evans of Eastman 
Kodak Company, was presented at a special 
| meeting attended by King Gustaf VI Adolph 
of Sweden. 

Acting upon the request of an established 
English manufacturing company having the 
registered trademark ICI, it was recom- 
mended that the French version of the name 
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of the Commission be adopted as the only 
official name (Commission Internationale 
De L’Eclairage—CIE) and that all national 
committees use this name rather than the 
former English version (International Com- 
mission on I]lumination—ICI). 

Numerous recommendations came out 
of the technical sessions of these meetings. 
These involve recommendations affecting 
the definitions of units and terms used in 
illuminating engineering, colorimetry and 
photometry, the specification of color for 
light signals, and many recommendations 
to technical committees relative to the work 
carried out through these committees. The 
USNC took prompt action on certain of 
these recommendations opposed by this 
country, and filed objections with Central 
Bureau. 

Because of the deficit at the time the 
Central Bureau was transferred to the 
United States, the USNC secured sustaining 
contributions from United States industry, 
amounting to about $25,000, to wipe out 
the deficit and provide operating funds 
for the period to June 1952. While the 
budget adopted in Stockholm for the interim 
to June 1955 indicates another deficit of 
about $3,000, it is understood that this 
deficit will be covered by sustaining con- 
tributions in the form of money, materials, 
or other assistance to be obtained from non- 
American countries. 

The United States delegation to these 
meetings was most gratified that Dr. Ward 
Harrison was elected President of CIE. 

The next international sessions now are 
scheduled for 1955, in ‘Switzerland. 

The 1952 meeting of the USNC held in 
Swarthmore, Pa., November 18 and 19, 
was attended by 27 representatives, includ- 
ing all three AIEE representatives, and was 
given principally to the organization of the 
USNC and the Secretariats assigned to it. 

As a result of a new scheme of subdivision 
and allocation of Secretariats, adopted in 
Stockholm, the USNC has been assigned 
seven Secretariats, as follows: colorimetry, 
1.3.1; colors of signal lights, 1.3.3; operating 
accessories, 2.1.3; predetermination of illu- 
mination and luminance, 3.1.1.1; lighting 
for photography, television, and cinema 
production, 3.1.9.2; air-borne lighting and 
signal, 3.3.3; and popular education, 4.1.2. 

For each of these, the USNC appointed 
a Secretariat Director and an advisory 
committee. For all other CIE technical 
committees, a United States representative 
and an advisory committee were appointed. 
It is the work of these technical committees 
that will form the basis for the technical 
sessions of the 1955 meeting in Switzerland. 


INTER-SOCIETY CORROSION COMMITTEE, 
NATIONAL ASSOCIATION OF CORROSION 
ENGINEERS 


The Inter-Society Corrosion Committee 
held its fifth annual meeting during the 
annual conference in Chicago; Ill., March 16-— 
20, 1953, of its sponsor organization, the Na- 
tional Association of Corrosion Engineers. 
In addition to the acceptance and discussion 
of reports on 1952 activity from the national 
organizations whose delegates constitute 
the membership of the committee, progress 
was reported with respect to several items 
included in the statement of objectives and 
scope in the bylaws of the committee. Of 
most interest to the AIEE, are a revision and 
extension of the glossary of terms used in 
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corrosion, and the institution of improved 
arrangements for acquainting delegates 
and others interested with the scheduled 
dates of meetings, concerned with corrosion, 
of societies represented on the committee. 
Further steps also have been taken toward 
arranging for correspondence with workers 
in corrosion in foreign countries. 


NATIONAL ELECTRONICS CONFERENCE 


The eighth annual National Electronics 
Conference was held September 29, 30, and 
October 1, in the Hotel Sherman in Chicago, 
Ill., with the AIEE as one of five sponsors. 
Attendance exceeded 6,000 people, and it 
was felt that the new location in the Hotel 
Sherman contributed both to the attendance 
and to the excellence of the exhibits. 

There were 117 exhibit booths occupied 
by manufacturers of electronic equipment, 
which assured the financial success of the 
conference. The technical program con- 
sisted of 97 papers presented in 21 sessions. 
Overflow crowds prevailed at a few sessions, 
but it is hoped that additional hotel facilities 
will relieve this situation at the 1953 con- 
ference. 

All 97 papers are available in the proceed- 
ings of the conference published in February 
1953. The AIEE representative is currently 
serving as president of the conference. 


NATIONAL FIRE WASTE COUNCIL 


The National Fire Waste Council held 
its annual meeting in Washington, D. C., 
on April 3, 1953. Three excellent papers, 
dealing with “Better Community Fire 
Protection” were presented. The movies 
showing what should be done “Until the 
Fire Department Arrives” and “How to 
Fight a Fire in the Kitchen” were interesting 
and instructive. Branches and Sections of 
the Institute undoubtedly could make good 
use of such movies. For further informa- 
tion, write to the National Fire Waste 
Council, 1615 H Street, N. W., Wash- 
ington 6, D. C. 


NATIONAL RESEARCH COUNCIL 


The National Research Council of the 
National Academy of Sciences has been 
very active during the year. It has enlarged 
the publication policy and is issuing a 
bimonthly News Report. Copies of these 
reports are available in the Engineering 
Societies Library. Of particular interest 
to engineers, are its investigations and con- 
ferences dealing with marine cargo handling 
and transport, housing and building in hot 
humid and hot dry climates, electrical 
insulation, and highway construction. 
Among its new publications are: ‘“‘A Digest 
of Literature on Dielectrics,” “Highway 
Relationship and the Performance of Con- 
crete Pavements,” and “A Study of Con- 
servation in Building Construction.” The 
Council has organized a Building Research 
Advisory Board and a Minerals and Metals 
Advisory Board. ‘These two Boards have 
wide fields to study and correlate. The 
Metals Board has undertaken as one of its 
problems new assignments for metals. 


UNITED STATES NATIONAL COMMITTEE OF 
THE WORLD POWER CONFERENCE 
During the past fiscal year, the tie between 
the World Power Conference and _ the 
engineering societies was considerably 
strengthened. The EJC has become the 
Secretary of the United States National 
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Committee, and the custodian of the funds 
which are used to support the United States 
National Committee and the United States 
share of the World Power Conference. It 
has been agreed to hold the next meeting of 
the International Executive Committee 
in Western Germany in September 1953. 
The Western Hemisphere is also to be host 
to the next meeting of the World Power 
Conference in Sao Paulo, Brazil, in 1954, 


and the United States representatives are 
being requested to prepare their allotted 
proportion of the papers for the conference. 


APPRECIATION 


The Board of Directors wishes to record 
its appreciation of the continuing excellent 
work of the general committees, the tech- 


HASKIN & SELLS 
CERTIFIED PUBLIC ACCOUNTANTS 


ACCOUNTANTS’ CERTIFICATE 


American Institute of Electrical Engineers: 


We have examined the balance sheet of American Institute of Electrical Engineers, 


nical divisions and committees, and h 
District, Section, and Branch officers an 
committees. It also expresses its thanks t 
the membership for the widespread interes 
and participation in the activities. 4 

Respectfully submitted for the Board 
Directors. 


,  H.H. HENLIN! 
Secretar 


250 PARK_ AVENUE | 
NEW YORK 17 


and schedule of securities owned, as of April 30, 1953, and the related statements of income 
and operating fund reserve and of restricted fund reserves for the year then ended. Our 
examination was made in accordance with generally accepted auditing standards, and 
accordingly included such tests of the accounting records and such other auditing procedures 
as we considered necessary in the circumstances. 

In our opinion, the accompanying balance sheet, schedule of securities owned, and 
statements of income and operating fund reserve and of restricted fund reserves present fairly 
the financial position of, and securities owned by, the Institute at April 30, 1953 and the 
results of its operations for the year then ended, in conformity with generally accepted account- 
ing principles applied on a basis consistent with that of the preceding year. 


New York, 
May 21, 1953 


(Signed) HASKINS & SELLS 
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a ASSETS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
Balance Sheet, April 30, 1953 


Property Fund Assets: 


Pounder’s interest (one-fourth) in capital assets of 
United Engineering Trustees, Inc. : 
Land, buildings, and equipment (less funded depreci- 


ation and renewal reserve).............eeeeeees: $284,856.57 
Funded depreciation and renewal reserve............ 213,591.91 
GLEE We Ae o8 Spec 6 oe SoC ee OOS eR ante See $498,448.48 
Equipment: 
mibrary (nominal value) )....,.4..%cscecvueesccceece 1.00 
_ Office furniture and fixtures (less reserve for depreci- 
BE HOLE GAZ 207-05): ciais.s o.0.0/010.064 1s wed dieisicie seed oe 26,013.07 
IER SOMAT. CCC ore ia!ore 6, mic, o,al1s)us/saivie leis wicvevee a's 3,001.35 
. ee 
Meee Total property fund assets. 2... .....0s0sceccsceseaccsedesceecs 
Restricted Fund Assets: 
securities—at cost (quoted market value, $761,516.26) 
RemeCIACCI UT Nee Negara oes w) sve (oVeraseraypce, areia soley es, oxajiesaveseress, 0c $669,952.98 
Nash : 
Beeservercapital (Ute . ac src a's, ss areisis eis. os e/ei0 ae aepe-a ase 2,587.33 
BemeeateTROGISID LUNAY <a ciclarelereiea'e.c ¢cep7's +06, 0\0.019, 5.000 1,485.44 
Beroiser=fOr-ENse f UN. = 6 orcs ic's 552.6 00d esis os o0ce0s 6,448.35 
International Electrical Congress of St. Louis 
MPR SAV ALAAIACIL CV. -za)>\s (ci cyavers/s'cSehajors's.4 Wis:s. die wvece'e aerate 1,576.04 
MMSETETM NS OCA AN SENTING 85) 0) 5 (0, wic)a16,<)=/ pois seyeczicisveve'« preves aca 75.91 
Beemeerie Medal fund, ,.\20.5¢ ayers on bia cree cpins cose ss ae 325.78 
PRAMS so AS cis SNe Gara ©. SYR Te Sis lpadlio 4. o.oo e!8 0r8,8 1,024.97 
MECGAMIIETROPIAl FUNG 15.5 ve o.2 aysareo o.0i0-se ce 0.0e-se vee te 279.65 
| Retired employees’ insurance fund...............-- 4,000.00 
Accrued interest—other than reserve capital fund...... 251.85 
Mirman @Csenicted tMDG ASSES. i457 6 sce ce edisves asiqys oe sis ensss ee 
ad Fund Assets: 
ash (not including $3,267.54 Federal taxes with- 
BPE LCI Rinne at feiicete sisi cist <cleysem o> wi Auwlaie wilde ¥ aon $ 99,979.00 
counts receivable: 
Members—for dues (less reserve, $10,000.00)....... 13,369.77 
MMOL EINET Rivet etec its crcrt ol ciercisvalsicistct ass talv s/ee vise ss} 2,975;.33 
mependmrcal Gonferenceloads....65.0..ccseseseeceses 1,600.00 
MUPPET LATICIUIBI eA ale <a fv chm Sic elbicl'ee 7 /0\(n918 10:19 075.9016 10 ae 16,447.25 
\ccrued interest—reserve capital fund...............+ 2,209.27 
ventories: 
REL OI SMMC (2 fate atelieal = (c) s/aVnle)s 0) sale, «(ale 'eve' es eis ace e'clove 1,665.00 
BEEMIIENG COVED PAPCE 7 oc cece. else vice us ese see ee 11,151.19 
(TWEED. obit Gtlo an cic EOC ROOD Gea egaG 6,167.19 
Production charges for May issue of Electrical Engi- 
UG JA66 . hoe Gcitss DS Se BOD DO BD DO UCOUTEO OOOO nOnD 22,905.87 
BEL AAVANCES,. os ccc eee c ce neeceaceseneves 405.00 
Total operating fund assets.......-++seeeecereneerreeeeeercees 
otal ter eitiercieis sie cicin e apsvit a 7 Cleats giere's 04 0 le oe ns 5/0 ssie.sieisins 


sucusT 1955 


$ 527,463.90 


688 ,008. 30 


178,934.87 


$1, 394,407.07 


LIABILITIES 


Property Reserve Fund: 


Founder’s interest (one-fourth) in capital assets of 
United Engineering Trustees, Inc. : 
Land, buildings, and equipment (less funded de- 


preciation and renewal reserve)................-+ $284,856.57 
Funded depreciation and renewal reserve (invested 
in marketable securities by United erie 
Trustees; Inc.) jeter ee a vasa caena ayaa take tels 213,091.91 
Dotal ee cist eter aistele avetate a sis poielessisialé oaeereteieiors $498 448.48 
Other property..... ie. eis seve reVenahsYaveraie elocreteialeteueetatsees 29,015.42 
Wotal property fund! reserve’. « ac:.c\.eie/ole alse wee ation ieee 
Restricted Fund Reserves (Exhibit C): 
Reserve capital fund...... a alisiazeVava ye alavatetexcitateeversiaer neers $617,155.37 
Life membership) fund . <1. ovine «sine eaiaic ear eee 6,528.14 
Memiber-for=-luife fund). jmissieininerecisies aeinieniae eee ears 16,309.80 
International Electrical Congress of St. Louis Library 
PUN cya, «,0 cae ee eae ER ete 6,618.74 
Edison;Medal funda ts. cence sete ciceten ara nelecteieee 9,207.16 
Lamme Medal’ futdifaichen scan aieiteion riser aie eee 925822 
Miatlioux fuid!mcrocy teas eters etorereteateistote is hii ete 1,024.97 
Volta Memorial! fund ihrer sec cin isa erste crate eictertien rent 17,905.90 
Retired employees’ insurance fund. ............s«+0-- 4,000.00 
Total restricted: Fundiireserves iv, ;.1atsstcsierers tat oe teat noe 
Operating Fund Reserve, Liabilities, Etc.: 
Accounts! pay alle iechamesjetemtasecausuerstorn vessel oraistrest Neth naan $ 44,718.97 
Deferred income: 
Dues received in advances:, cncrtsnsiis craters ee 4,530.65 
Entrance fees and dues advanced by applicants for 
MEMPErshUpP jeceeelere a sake lees esis heer ee 1,270.60 
Subscriptions to publications received in advance..... 28,137.10 
Miscellaneous (including unallocated receipts)....... 1,655.23 
Operating fund reserve (Exhibit B)................... 98,622.32 
Total operating fund reserve, liabilities, etc..................00- 
Totals icisca assis s.ssavscstoretssssieistsieloceiisisisteis ict nthe eae ee eRe: 
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688,008.30 


178,934.87 
$1,394, 407.07 
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Exhibit B 


Income: 


Dues (including $296,375.50 allocated to Electrical 


Engineering and bimonthlies subscriptions)......... $527,550.88 
Advertising in Electrical Engineering..........00eeeeeeee 334,355.72 
Transactions subscriptions..............+0+ goenddas a0 19,552.07 
Electrical Engineering subscriptions.............+++++ eS Oo 2495) 
Miscellaneous publications (preprints, Standards, bi- 

monthlies, and other publications)............... 74,010.75 
Students’ fees:...: cise stascstorets Sie aheu0 elaye ata seuerann woe basaterk eat 26,033.70 
LOUSY (RRO On Oke CRORE An Cored Coon IOAS J.GDo 1 21,893.50 
Registration fees—Institute meetings and technical 

CONFERENCES. Sets ale sipistetle oxapavsyalexeTayoysusyoie\svaerereveyeloferst 26,304.59 
Membershipibad sestpratrctcrtslsisis clelels eielels ste levers shelsoiesevers 4,323.10 
EY aAnsler'FEes/As. </cteierstors iste erste ats ares telayore (ase esas = eta era oes 2,505.00 
Interest and dividends on investments of Reserve 

Capital) Pundit ccc: «cla cheteis sible ciate steverersaiclecela ore 29,412.45 
Refund of prior year contribution to Centennial of 

BO QIMESLING: cs,5)scare ale, clas 0 alousiele tele careys sie yezers steal sieiers 700.76 

PL OPAL COME seats to fallvisie stele ete tts crate ane a eteTe eielars falsle lopelevarots= (terete s eye $1,103,615.47 
Expenses: 

Publications expense: 
Electrical Engineering 
AUS Fes SRS SOD DONC COMODO COA AROON $217,629.08 
ANGIZ AES G55 05g sbdddsHaageLaGod 153,273.61 $370,902.69 
LTQNSACLIONS s .s\eloia etetslaele fe o-s10:0)5 5 slope is al sees ea uessitae Tere 24,714.11 
ESLOCECULILOS on del laters tet Naira eveteTats oecls telaicsesntessiohatavers ie weveteiete 17,074.52 
BEC ARS OOLe eee aietelaie rater siats aiateraletslaveleleteeyaicie aero ever 18,939.13 
Bimonthly publications). /-.<)-/-1a)sisieeseraieye1e weve’ ovate 63,101.99 
Special and technical conference publications........ 48,411.19 
AaastiGuterame stares <:<fs)ois covets ‘a a: afevatalstetolataverdhetercnuhevoiaventintesy. 40,807.17 
IGT GNIG SEsaOn Oe dono ancensspesnsdosaacdapubodunno 97,285.80 
Institute Branches, including paper prizes, etc.......... 1135939705 
Hinaneet@ omni ete e arate cto sais tise ints <eya) evespralfercae ete > ie 101s veletete 1,100.00 
lead quarters | COUiUnt EEC] a oyele's o\e/eletnVeieiaisinisiayt (slevassitalsays 165.96 
Membership Committee a cri)c%1s/< + \siee'e = «ete ee meer 22,219.38 
Oe Ward carte rctecasctcters ole sissas aicievays eles, Sigs tele. toloretane $718,660.99. .$1,103,615.47 
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Total‘ Income: (forward) src (cm 0. aterese sete ieniein aimee al eielniig sine ein tetera eliotn $1,103,615... 

Expenses (forward) icc, .icreel veel saci tireless ereatentelsle $718,660.99 

Standards) Committees ere cares ole ie ater ele ioreeraelaiaietspeeateyetate 16,212.66 

TechmicallGomsmitteesios are «te ae ve staleteyoid siete atelstaialstetaral= 19,243.17 

Committee‘on Public Relations: ..<........<- 000-000 13,981.46 | 

Constitution and Bylaws Committee..............++-- 1,487.81 | 

Lamme!Medal'(CGomumittee= a). 2 = cia street 331555) i 

Traveling expenses: } 
Geographical Districts: | 

Executive Committees: ./..2c1ch. cian een see 9,098.73 

Wice-Presiclemts tatters sists tote ayaa sinters tates ineen a are 1,895.76 

Conferences on Student Activities.............+.. 13,724.31 

Board iOf Directors. s,croisivieras asic ciel ieiecla sie ese 15,359.63 

Nominating Committee, «2/0 seretelsi italet ete erate oieiees 1,481.99 

President's. appropriation. ¥c!.).).2= 5-1 <l sole electors © (EERIE: 
Administrativesexpensesajsi:. .'-/-ii-> shoe oie tel see ate 129,338.32 
Geographical Districts—Branch paper prizes........... 795.96 ‘ 
Tnstitute: Prizes nes icls creselerclele oka sineie Wie iets rofete eae 525,192 
Retirement system—AIEE—normal contribution....... 10,515.64 
American Standards Association..................+++ 2,000.00 
Canadian Radio Technical Planning Board............ 20.00 
Engineers’ Council for Professional Development....... 2,807.50 
Engineering Foundation Project—Welding Research... . 250.00 
Engineers: Joint Council . itz. siete tacit rem ete eeriee 987.00 
National Council of State Boards of Engineering 

FIX AMIENS Soyo eshiletors yates aiesie aisiete ciemre,wiateists sea 500.00 
United States National Committee—International 

Commission on I]lumination..................-. 300.00 
National Fire Protection Association.................. 100.00 
United Engineering Trustees, Inc.: 

Building, assessments citesiers tetetere al siattetsistete siete eee 23,379.68 

Library assessments... © ac cts sts ote nie eis) clareieterefaleteaitie 17,774.50 

Library retirement plano. ee eee See eee 4,258.15 
Membership badges temic cic<s ciate teeter eee 4,810.91 
Legal services). oicpays ciei-sscca aus els! sis. s7e eyes“ isial tetera terete 649.50 
Rent, etc.—Editorial office, 500 Fifth Avenue.......... 6,905.65 
Exchange allowances (<5 <sii<(aietiscietsa) sel atest stata eee 8,412.47 
Reversal of excess provision for doubtful accounts...... (5,000.00) 

Total, expenses orev greys ete wise aszisiors & © Snes core aiete ei eeision aisle a eet 1,021,245. 
Excess of Income Over Expenses for the Year................-.0+- $ 82,370.4 
Operating Fund Reserve, May 1, 1952. ............-.-eccececeeee 53,654.- 

Dota ejcisr5s4::iaya so go oienalansdiereaelnsc eon aene Fatale ore en tiers eke a ee eT $ 136,024. 
Less Transfers to: 

Reserve Gapitali Brandl raicrscticceeeeieeeerre ane eaeteee $ 33,000.00 
Retired Employees’ Insurance Fund................ 2,000.00 
Property Fund Reserve for expenditures (net) for 

furniture and) fixtures: cerucm ais llu tele eleiiere cueelarnrre 2,402.50 

‘Total tramsterg. 5 joss, thcovetso a.ace ors aie seus eter ees sister oC ae Ee 37,402. 
Operating Fund Reserve, April 30, 1953..... 2... .cs.0seaesescssses $ "98,6225: 


(.) Denotes red figure. 
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a International 
é Electrical Retired 
Reserve Life Member- Congress of Edison Lamme Volta Employees’ 
z Capital Membership for-Life St. Louis Medal Medal Mailloux Memorial Insurance 
2, Total Fund Fund Fund Library Fund Fund Fund | Fund Fund Fund 
1 
salance, May 1, 1952......... piefelafedaieiersceis $637,923.90. .$584,167.97..$6,711.07..$14,685.66..$6,618.24..... Fora $4,167.91. .$1,024.50. . $18,548.55. .$2,000.00 
| ee —-O M— 
\dditions: 
Jontributions...... jor cosbncoseespoctodop SS BL Cats A Artois cara dae ateratararasbsaiaha wtp: sicle eVenaVotnlaval evauelctetete lars feerapesre catheters $9,131.25. .$5,116.45 
anes from operating fund.............. 35,000.00. 8 33,000. Os 5:5... iaeietele, overs clstelsyave:s 2101 ssetelajoch alse c¥ebs ralolais wis sisis prayazeleieleiacens sie ois ale atemeveretabers eveletote oleae lament $2,000.00 
ncome from investments...........-...++- 1,594.26.. * Dep belo D0 Se LOZ DOG 135750 eA SO OO ste 2H Ori Oeraratera setts ntatels $ 390.00 
terest on bank balances.................- PEWS on eGeesosoG crus EER Shigu orn adcnecod toot aonb min kone ab. oat n Aco d.s.36 $ 24.47 
les paid by Members for Life............. Dis BDI OO\s.crepeeraushs sve) s/ecele See eiefevaraseteis . 2,875.00 
fit (loss) on sale of securities, etc......... (12.60). (12.60) 
ota lAACitIONS «isis ei<jocic «coe ei beleiv cise $ 53,764.09. .$ 32,987.40..$ 172.76..$ 3,137.50..$ 137.50..$9,581.25..$5,333.21..$  24.47..$ 390.00. .$2,000.00 
MCE SL everote) steyicicters clelera.e\<ietemtelois’s! ele $691,687.99. .$617, 155.37. .$6, 883.83. .$17,823.16..$6,755.74. $9,581.25. .$9,501.12..$1,048.97. .$18,938.55..$4,000.00 
eductions: 
uthorized withdrawal from life member- 
 CE-ETHGI. JS Gono eden SE GUS nae Dena p ead $ BS SAGO acter tel. sateatete $ 355.69 
urchase of medals, cost of engraving, etc. 
(exclusive of $33.55 paid from operating 
fund for Lamme Medal)............+++++ CN EUR Whey aa ls AOE OO DOG OCAIN COL DOS TC SDR AS Gorn a SoA Oro $ 236.07..$ 242.90 
BEPATY PUCCHASES...... ais so cesses cceseecnss AA ONES SAIS He CREO DO OOM occ OOSnD: Oo Be P37, OO Ripe srstelersre<ate sictermscaiste -.$ 24.00 
raveling expenses—District Branch prize 
Winners, 43%... .5. Sabon dneahaesot sOsasd Sleds Ge iQceeih DOHA. Siaiorici $ 1,513.36 
Mnolarship award... ...cccccsccccvoeses DROS2s ODiciererctaretal atetetve Wia\e,alaPs Ciera etaveyeeaieleiere stokersieieiavelesciefaiatela-svalatwlatais(sietelele ojeleteteteteletetetateratersretcistslohetsts 1,032.65 
‘ost of printing bylaws........--+ssseeeees HS B02). emyehers 3 POCO Op NCO AAO OO UN tacige een cro ternary 138.02 
Miotalideductions, .....<.0cesercccsseee i ISD OG gosta nomen c $ 355.69..$ 1,513.36..$ 137.00..$ 374.09..$ 242.90..$  24.00..$ 1,032.65 


alance, April 30, 1953 (Exhibit A)........$688,008.30..$617,155.37. $6,528.14. .$16,309.80..$6, 618.74. .$9, 207.16. .$9, 258.22. .$1,024.97..$17,905.90..$4,000.00 


— 


Income on Reserve Capital Fund credited to Operating Fund. 
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Schedule 1 Securities Owned, April 30, 1953 
— ee ee — 4 
Restricted Funds | 
= 4 
International 4 
Electrical 
Reserve Life Member- Congressof Edison Lamme Volta 
Principal Capital Membership for-Life St. Louis Medal Medal Memorial i 
Name of Issuer and Title of Issue Amount Fund Fund Fund Library Fund Fund Fund Fund Total | 
_ j 
Railroad Bonds: 
Baltimore & Ohio, Pittsburgh, Lake Erie & West Vir- i} 
ginia System refunding 4%, due 1980........... eves e $10,000.00) 2. 6450005 ass ayersi0 « sxeisiy oot pinjeiain oc, alolete aloin's lnlalolaielt seit sxetelo lone air feleinistetintelotaintet betetcidaes $ 6,450.0) 
New York Centra] Railroad Company 4% series A con- ~ } 
solidated mortgage, due 1998........2.--cccssesrsces PS fOOOMOO..” “9B T2 SO ig areirers olaiove,ninceie"el8/0\svelaveyavstalane oie\cs oda/ al scsioh ela \atalel sfelalell: ke rant lete helenae (eMart aetaye 9,812.55) 
Northern Pacific Ry. Co. 41/,% collateral trust, due 1975.. 13,000.00... 13,266.50...........+-+eeseeeee ardtehainie sake Spence eee te wie pice twists Biers aheteteee rose eee . 13,266.56 
Total railroad bonds.,......... siiavolaleleia\ o sveseteteleToclavs asccsisiy. cacsnelais@ 225s OA9 HOO cierstssctersl o/elatole: ple. tle: eleiietate in felalelielele| tetcActeleferaierelersteliete ce ais eo Ee oleae eee eee $ 29,529.09 
Public Utility Bonds: 
Amer. Tel. & Tel. Co. 23/,4% debentures, due 1971......$ 5,000.00. ............004- es cexeiebersnere A511 Dies 0 Ula scene sistas chactias kere talete cieeeiccea rsa So eioys clones $ 4,775.09 
Amer. Tel. & Tel. Co. 23/,% debentures, due 1975...... 20,000.00. .§ 10,062.50. .$5,031.25.......2+++-+$5,031.25........ 0s eee e eee Sore dearer sieht a. 20;125m 
Phila, Electric Co, first refunding 23/4%, due 1967......- 10,000.00 . 10,325.00... .....ceeeee cece cere teen rece e rete rete esestreneserrsneeseseescrcrces 10, 325.0! 
Total public utility bonds..... iHowacascadd GOISR COTS AO 50 ede ao. $.20) 387..50.,/§5,031.25). °$4. 775.100); $5,051 | 2501 cere occ e irinisie eleisisivlelsiclnieisie/4)sia[elststelniste $ 35,225.08 
Industrial Bonds: 
Shell Union Oil Co. 21/2% debentures, due 1971........ $207 OO0OROO LTS 195800 S005 5c. ostaretvoreleveveisielolave cats afore, a¥e%e/s) a10iecalorataie iaevecata atatete alas) etetate (oe onet atalel tal eieintatate $ 19,800.06 
Standard Oil Co. of N. J. 23/s% debentures, due 1971.... 20,000.00... 19,675.00............. PA ECOSOC A OHIO CCICIN G OM Pac ys Bacio ornare Seatac 19,675.00 
PEotal industrial) POWs ee eyersicre xis scutes aisiesove vee eevee el sveiess)ebste efaiaya) sisters $2 39)47/5 100 sareieretsseciersiete sle-eia SiaFole we StstS Mie vetsrale o/parals enataltte aiwlaleien afeueratals che arose\'e averavsrets StaEserere $ 39,475.00 
Se Os 
Dominion of Canada, Externals 3%, Due 1963......... $1M1F00GOK00. FS: 10), O50) 00% crave <coveletelentes orcters tare oi ovelote eo antsy onal: oy scaiatevefsustvteraPeraleraatenatapantiete rate $1,003.75. .$ 11,053.75! 
United States Government Bonds: | 
Defense bonds series G 21/2%, due December 1, 1954..... $18,000.00..$ 13,000.00........ wetetere PS OOO 200 are i,eje.16 ots a ipa ocv.5.ar80 orev subiGronale ysl akessierecateete wee.--8 18,000.00 
Treasury savings bonds: 
eries:G: 21/20, due Sept. 1, L955). nis.) aitfelcin laters) eletere 40000 :.00...;, °40s'000 100 c.-2)x. 5, <10;8,-ajonotaisistsrabarepeis ele eaers eheyeraiieloleveus tor aval « ouaverersta’=’ ete ey etetst et eeste teeter tel ae eterna - 40,000.00 
Series iG21/2%,, due Nov. 1, 195655 2e.cjotevers acl views: «stereos 17000200.» oh. 0002 OO)x, steve. rapesenevercteeeralals <ftrsselotelatersyae al) <fatale tate ata outa a ae ate olevatntal farabetotets wale nine eile oe 17,000.00 
SeriesiG 21/3%, due Maay-1, 1957... s)se a cisieeie aolele es 205:000.00%% 220,000) :00). .%,sibaizje)svatelesnserecs s. chetevateteyerele te elatale pave siete eleva aievete cre tele) el vlelginieieleretale teeta 20,000.00 
Series G.21/2%,, due Oct, 1, 1957 <1. sere cies ore oe eres 30;,(000'00). 1°30, 00000: rt Ny ateicte aye werent atelat aot eral exelsceseheschovetavetote eter epa orate etaroare feat pis telat atacaret<feteetenetelete + 30,000.00 
Series G 21/2%, due May 1, 1961..........0s000ncee 30 OOO KOR 230 3000) ODN SFM cn. ofertrstes ace avelaterosere leceseieveys ale oye: sreto tasthalejer etal wopaiauaze rake ererels anetotete ale tense nati 30,000.00 
Series. G 21/2%, due July 1, 1961... 2... sc 000s eee Pirie or. 0 0) C00] 8 ees Ge 6) 010/90 ra ee TORSO Grimn item Amor CAGE Sra. “a mAnrgQnacn ana hous 15,000.00 
Treasury bonds 21/4%, due Dec. 15, 1962/59........++-+ 116; OOO OO Noe apeote ctarave ores ieoxolaitas aves oharekapadecare onsaetse: aver el cqayeye ta reese? evo) alegayarss¢ aise aera ae $16,480.00.. 16,480.00 
Total United States Government bonds...........ceeeseeeeeeeee PUGH OOOZ OO kr oncrara tole efererate EIU MARA soca onconodoonnSnsnnoseec Sa sae $16,480.00. . $186,480.00 
otal Bow ds va 07.sievacew:s vit ere sleaieees Peres g/abrais Gla ielesG @ ais/eisie epee eS $264,441 50055. 0S eZines O51 1:10 Oye Wo) 05 Lee Oialataete aieheretavelsieieis  ateestapeteietens $17,483.75. .$301, 762.75 
pie a SaE ea seed iy ee ee ee eee 
Number of 
Capital Stocks: Shares 
Preferred Stocks: 
Atchison, Topeka & Santa Fe Railway Company........ 400 Be 195174 D1 ora eracovsvapele, syatctaywareve jete ie sneraiale ana-olalaysfeferetetefarateyo: ere rate tet tarts ye ete este eet re ae $ 19,174.74 
Dow Chemical $4 cumulative, series A.......... 0.000005 100 UT. S473 50's casse,cave-g apoio ese: oi eres ayaye'm' are 's1a to. ehe/hyey'ere arate alt terrerelienayal ehavchersisievate svelte tetera ie eral ener tanaee 11,547.50 
E. I. du Pont de Nemours & Co. $4.50 cumulative....... CI deal CUIDIOCICUIO OI COOE COORG nC aan Oornomtadocde otinaaucine $5: 952; OO soe ciniesicteve.ciate 5,952.00 
General Motors Corporation $5.............cceeeeeees 224 ZB 820) QO. ae ales ctareis tied bo eine onacaye ain apa wit csstene eR ee SIE aioe A 9O0 44 cms a sieversrecete 28,800.44 
Ohio Edison Company 4.40% ....0. 60. ceesuree ese cces 200 DA BT DELS a aietecs s arerslewiate ot baatarels ele Sal atales a aferar ents sera ietalie ey) clererare otsia! = ciate etal ice tetera 21,279.25 
Scovill Manufacturing Co. 3.65% cumulative........... 100 Pt Wb Ge eine Ser eee rec ROS e AOS Ico OMA. 6.7, donkticoasSaose 10,111.25 
United States Steel Corporation 7% cumulative......... 100 14,885.00. ecu. PER COLT ee a IE EI Os oa eI OS UBS sat sare 14,885.00 
Motalepreter ved StOCKS jaraVelaivisaielsteieiee cioiceisleretsiefelejexaiers stelevaterninrera ni: BLOD S17 TL... scatepsvaratcuniaeletareas scetavetel spvesaleh vlereelevetenets mere erraetere $8952 44 ose sisietersieretshe $111,750.15 
Common Stocks: 
American Gas & Electric Company................005 861 5 ie org 0 I ene Si ee MSA SIAC Gro CoC Maat dian AusiWesudcaSeces $ 15,069.04 
@aterpillar-Fractor Company. a. és «sci yrs 614) 2.51010 9601 « sore 300 14) 367 285 oigSielersie asereiel yrs. 0ie's rstevaay ene //bve,o7 sya ave shatakaiat sus erecta eieeele  cneeere eee terre e te cee enn 14, 367.28 
Consolidated Natural Gas Company...............00-5 100 A B55:0 AT winieaiatale a pistarele biare wie.cne’erate olelshavelevelezers/ol cxeval eter eratateray ate tetate ce rctete eteetene ae ere 4,355.47 
Bastman WKodaki Company siete «icicles arrle\=/o/olelslsvie/elelelnielsie 363 D699): D0 iaraisrelorayoris vieleiviestore ereieraiscelel«/e/ ciel ololarcietnyaraiintarsteteralelererelerstaiateterersiatet terete eee 9,699. 90 
E, I. du Pont de Nemours & Company..............00+ 300 TZ p27 cL ses Gis.ctercvsverwsarsyecale.¢, acazesshuyer’ calspele, hans Anu stabs avin) exeterate tafe tar arte CTC CTe ens rea a een 12,278. 14 
General Electric: Company. cjaise91sic1e «cisisis's: 4 siele:sie.s1s 6 ese 350 Cig 48s. GOs cieuevaieseuecerel avert oierreceimeere occas a eioeter ha $95 13E 25). si cxcrjeinte etree eee eee 16,879.91 
General Motors Corporation..............seeeeeceeees 200 BS 2B5 530i. have 1 -cuniasepe;sreverace(erayoin. Vo lpY ali e'ons tare areleretetelette ve itee ECC ateicie eT % 235.53 
Gu OU Gonpcration See 312 9,198. 20..5:0% pov verve neuwentinn secede tyonmeke one cone ani nie at arn 9,198.20 
Halliburton Oil Well Cementing Company............. 300 £4,930. 35. s.a-ecdis vaca aye SPRUE ane ee Roe ea ey EE 14,930.35 
International Paper Companys. 6..s00- + ss 0ness saree 300 14479). 88055 vais aiae'e tld ae 2S Sys a okra de ohle Ue ee Oe 14,479.88 
Louisville & Nashville Railroad Company.............. 100 6.278 «1B ic vias. acojeiecn v © ative wag clei nie cae See ae 6, 278. 13 
Monsanto Chemical Company..........-.ssseseeeveee 100 9), 635.60.....c45ssaihe0% consaad ciate sata ach eensh azole Nien ROM Cn ne ae ease 9,635.60 
Montgomery Ward Company... 1.5.25 Anse ecee se 300 22,2375 6B is ave we.e clovomns rane aie ob cava onus ee reel ee ae 22, 237 65 
Qwens-Illinois Glass Company... 6.0 ceecssceesceccas 200 15167 10s or doc inua bolt a oieie eto eageP ore ce ole EE Een 15 ; 167. 11 
Pacific’ Gas and Electric Company. o.)..10411 ssi s/s 0011 200 By 216.8200. casen cggmenOhe eon ainieldusipig’s be alte Cocina a nr 8,216.82 
Public Service Company of Indiana, .......-.0.:ese+- 0 300 8 BAT39), « cgcore Tees Ne soins DURCER ne ola en Le ee a nnn 8. 547. 33 
Public\Service Electric and Gas Company $1.40) dividend 9) The 
preference! common’ stocks jcjicieiete eit cielo ile ietoieisl nie 500 AS 402 AS aac sansionsiasstoreseronatenststey ais ievale fetnialetele toate ror teTe ter nan ere 14,462.43 
Sears, Roebuck and Company lake ieheuadatatereuae Unieherstede itensiaede 400 6,014. O7 acdivinvaid asa elora Sneak Se shea esa enna 6,014.97 
Socony-Vacuum Oil Company... ........56..0«sees0 400 8146.18.05 sas aacemosneadeatte siolee cathe sence me Ae ee ae en 8 ; 146 3 18 
Standard Oil Company of New Jersey......,-+++++++++ 400 9,910. 35..cnieh earidaithcas dnicteys « os Meera apo Seen tne aes ea ee en 9,910. 35 
Standard Oil Company of Ohio........-s...ssssceceee 330 15,272.04... vo cahinee taetais Ss dares Sagas emia On oem enn 15,272.04 
Texas Utilities Corporation a re.Se:clavgeeWe? «du eretevess aime abetchetonatete 300 9,780.29 \. sraivieics Met halen oes sal eons ae ae En nn Ree ee eneE 9, 780. 29 
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OF CURRENT INTEREST 


Storm Detector Radar Tracked 


Recent Worcester, Mass., Tornado 


The tornado that roared through Worces- 
ter, Mass., and vicinity recently, leaving 
a path of death and destruction behind, was 
detected in its formative stages approxi- 
mately 45 miles outside of Worcester, and the 
storm was tracked on its devastating course 
by a radar device built by Raytheon Manu- 
facturing Company of Waltham, Mass. 

_ This experimental storm detection device 
was developed by Raytheon under direction 
of the United States Army Signal Corps. 
It is capable of giving valuable data on the 
whereabouts of storm precipitation, and on 
the distance, height, course, and speed of 
storms. Equipped with automatic cameras, 
it keeps a photographic record of the data it 
collects. 

The equipment which made the observa- 
tions was installed at the Massachusetts 
Institute of Technology and was being used 
in connection with meteorological research 
conducted under the sponsorship of the 
Signal Corps. 

Although the radar operators had no way 
of knowing that they were looking at the 
birth of a tornado, they were convinced that 
the storm was apparently one of extraordi- 
nary size and fury. However, the fact that it 
was a tornado was not suspected until it 
actually struck. The maximum altitude 
to which the height scope on the device was 
calibrated was 50,000 feet, yet the approach- 
ing storm gave a strong “radar return’ to 
this maximum altitude without a sign of 
diminishing intensity. 

Ordinarily a thundercloud, known tech- 
nically as ‘‘cumulo-nimbus,”’ builds up 
vertically and may reach 5 miles into the air. 
On occasion, mighty thunderheads have 
been reported reaching even higher, to 
45,000 feet. The Worcester storm, on the 
other hand, was showing precipitation at that 
height, which suggested an over-all altitude 
far greater. The height of a storm cloud 


Storm detector radar 
works by sending out 
a radar beam which 
bounces off storm pre- 
cipitation and returns 
to the antenna. The 
reading thus obtained 
is shown on the scope 
(inset), which is one 
of the indicators on 
the panel of the con- 
sole (lower right). The 
example illustrated is 
of a stratus-cloud rain- 
storm at a distance of 
250 miles 
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is astrong indication of its power and fury. 

Later, the reports of several aircraft 
pilots were correlated with information from 
ground observers, the radar photographs, 
and Weather Bureau instrument readings. 
This correlation fixed the height of the storm 
at approximately 75,000 feet, or over 14 
miles. Strangely enough, this cloud was 
not the cumulo-nimbus or thunderhead type, 
with its characteristic, anvil-shaped top, 
but was an ordinary cumulus cloud, usually 
associated with fair weather. 

Raytheon scientists stated that several 
types of search radar, both air-borne and 
and land based, have the inherent ability 
to pick up a “return”? from rain, snow, 
or ice crystals in the sky. It was this knowl- 
edge that prompted the construction of a 
radar device designed specifically to find 
storms, spot their course, and give additional 
information about them. So far, the storm 
detector radar has demonstrated its ability 
to find storms within line-of-sight distances 
of 200 miles with consistent success—and 
under favorable conditions, to give results 
over distances of 300 miles or more. 

The radar will not detect cloud formations 
as such, but will show the presence of rain, 
snow, hail, or ice crystals. It is usually 
possible to distinguish between rain and the 
frozen forms of precipitation, because of the 
differences in their reaction to radar waves. 
The radar images are recorded on a “‘plan 
position indicator,” or PPI scope, and a 
‘range height indicator,” or RHI scope. 
The first of these scopes shows the direction 
in which the storm lies, and also its distance. 
The second scope indicates the altitude of 
that part of the storm where precipitation 
is taking place. These images are periodi- 
cally photographed for later study. 

Currently, an experienced observer can 
obtain the following information from the 
radar: detect the presence of a storm within 
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Future Meetings of Other Societies 


American Transit Association. Annual Meeting. 
August 10-12, 1953, Hotel Biltmore, Los Angeles, Calif. 


Canadian Electrical Manufacturers Association. 9th 
Annual Meeting. September 23-25, 1953, General 
Brock Hotel, Niagara Falls, Ontario, Canada 


Eastern Electrical Wholesalers Association. 2d Na- 
tional Electrical Industries Show. September 29- 
October 1, 1953, 69th Regiment Armory, New York, 
N. Y. 


Electrochemical Society. September 13-16, 1953, 
Ocean Terrace Hotel, Wrightsville, N. C. 


Engineers’ Council for Professional Development. 
Annual Meeting. October 15-17, 1953, Hotel Statler, 
New York, N. Y. 


Ifluminating Engineering Society. National Technical 
Conference. September 14-18, 1953, Hotel Commo- 
dore, New York, N. Y. 


Institute of the Aeronautical Sciences and Royal 
Aeronautical Society. 4th International Aeronautical 
Conference. September 7-17, 1953, London, England 


Instrument Society of America. 8th National Instru- 
ment Conference. September 21-25, 1953, Hotel 
Sherman, Chicago, IIl. 


International Association of Electrical Inspectors. 
25th Jubilee Meeting. September 21-26, 1953, Edge- 
water Beach Hotel, Chicago, Ill. 


National Electronics Conference. 9th Annual Con- 
ference. September 29-30, 1953, Hotel Sherman, 
Chicago, Ill. 


Pennsylvania Electric Association. Annual Meeting. 
September 22-23, 1953, Benjamin Franklin Hotel, 
Philadelphia, Pa. 


Society of Automotive Engineers. International West 
Coast Meeting. August 17-19, 1953, Georgia Hotel, 
Vancouver, British Columbia, Canada 


Society of Automotive Engineers. National Tractor 
Meeting and Production Forum. September 14-17, 
1953, Hotel Schroeder, Milwaukee, Wis. 


West Coast Electronic Manufacturers’ Association and 
7th Region of the Institute of Radio Engineers. 
Western Electronic Show and Convention, August 19- 
21, 1953, San Francisco Civic Auditorium, San Fran- 
cisco, Calif. 


the range of the device; determine the 
direction, distance, and height of the precipi- 
tation; follow the storm over a period of 
time and thereby learn the course and the 
speed with which it is traveling; and ob- 
serve the falling rain or snow. Additional 
information appears to be deducible with 
present equipment. Further developments 
in both apparatus and techniques already 
visualized promise even greater potentialities 
in this form of attack on the weather prob- 
lem. 


ECPD Annual Meeting 
to Be Held in New York 


The annual meeting of Engineers’ Council 
for Professional Development (ECPD) will be 
held in New York, N. Y., October 15-17, 
1953. The Engineering College Research 
Council (ECRC) and the Engineering 
College Administrative Council (ECAC) of 
the American Society for Engineering Educa- 
tion (ASEE) will also meet in New York, 
October 14-15. Joint activities have been 
arranged and headquarters will be at the 
Hotel Statler. 
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First meetings will be held by committees 
and divisions of the ASEE on October 14. 
The ASEE general council will hold a dinner 
and an evening meeting. 

A conference of ECRC and ECAC will be 
held in the morning of October 15 and will 
be followed by a joint ASEE-ECPD luncheon. 
The ECRC and ECAC conference will be 
continued in the afternoon. The ECPD 
executive committee will meet in the evening. 

The ECPD conference will begin on 
October 16 with a discussion on accrediting. 
General A. G. L. McNaughton, chairman, 
Canadian Section, International Joint Com- 


mission, will speak on ‘“‘Water Problems on 
the Canadian Boundary” before a joint 
ASEE-ECPD luncheon meeting. A sym- 
posium on supply and demand for engi- 
neers, in co-operation with the Engineer- 
ing Manpower Commission, Engineers Joint 
Council, will be held that afternoon. The 
annual dinner, which will be a joint ECPD- 
ASEE affair, will feature a report of ECPD 
Chairman L. F. Grant and an address by a 
speaker to be announced later. 

Final meetings of the conference will be 
held by ECPD committees on the morning of 
October 17. 


Findings of Research Program on 


Radiological Decontamination Announced 


Dr. Foster D. Snell, president of the con- 
sulting chemical firm of Foster D. Snell, 
Inc., made the first public announcement 
recently of the results of a 2-year research 
program on the cleaning of surfaces con- 
taminated with radioactive debris. Such 
decontamination is necessary in the many 
laboratories working with radioactive iso- 
topes and will be necessary on a large scale 
in case of explosion of an atomic bomb at or 
near a populated area. When an atomic 
bomb is exploded, the smoke and dust in the 
air take up the radioactive materials. 
Then such radioactive smoke and dust can 
be dispersed by the wind over wide areas 
before settling. 

The results of the study show that the 
major part of the decontamination can be 
done by the housewife if necessary, using 
largely materials she has on her kitchen 
shelf, products purchased at her corner 
grocery or supermarket. Some _ surfaces, 
notably plaster, require special treatment. 

The nature of the fission products depends 
on the time which has elapsed since the 
explosion and the type of the bomb used. 
Chemically the atoms present are largely 
in the group from yttrium to europium, 
usually called rare earths. For the investi- 
gation a group of such fission products 
supplied by the Oak Ridge National Labora- 
tory was incorporated into a synthetic soil 
representative of the dirt formed by analysis 
in the air over industrial cities and containing 
dozens of components. This was applied 
to such diverse types of surfaces as tin, glass, 
cement, gypsum plaster, unpainted and 
painted wood, cotton cloth, and even the 
shaved skin of rabbits. 

After the deposit had been allowed to 
dry, it was ‘“‘deterged’’ by standard technics 
using commercial soaps, light-duty syndets 
(synthetic detergents), and heavy-duty deter- 
gents. The degree of contamination and 
removal was measured with the Geiger 
counter. It was found that heavy-duty 
syndets were generally more effective than 
either light-duty syndets or soap. That 
proved to be the clue to efficient removal 
of fission products. There is a class of chemi- 
cal compounds known as sequestrants which 
have the property of ‘“‘locking up” in the 
compound many elements such as calcium 
and magnesium and the rare-earth elements 
produced as fission products. While there 
are several of these sequestrants including 
ethylene diamine tetra-acetic acid, pyro- 
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phosphates, tripolyphosphates, and even 
citrates, the most economical to use is Calgon, 
a modified form of sodium hexametaphos- 
phate. When two parts of this harmless 
chemical are mixed with one part of either 
soap or syndet and applied in 1-per-cent 
solution in water, removal of the radioactive 
contaminant from nearly all surfaces was 
nearly complete. An exception was formed 
in the case of gypsum plaster where removal 
by plain water was better than with any 
cleaning agent. Thus radiological decon- 
tamination of any city or town after an 
atomic burst will present special problems 
requiring close technical supervision. As a 
typical example, water removed 47 per cent 
of the contamination from frosted glass, 
1-per-cent solution of soap removed 81 per 
cent, but in admixture with two parts of 
Calgon, thus using only one-third as much 
soap, 98.8 per cent was removed. In 
general, the harder and smoother the surface, 
the easier it is to decontaminate. With the 
exception of plaster, decontamination to 
better than 90 per cent offers no great 
difficulties if the appropriate materials are 
available. 

The results of the study were given in 
papers presented by Dr. Snell before the 
26th International Congress of Industrial 
Chemistry, Paris, France, June 18-29, 1953, 
and in the Society of Chemical Industry, 
Nottingham, England, July 20-24, 1953, 
and to be presented before the 13th Inter- 
national Congress of Pure and Applied 
Chemistry, Stockholm, Sweden, July 29- 
August 4, 1953. 


Telephone Answering Device 
Takes Calls and Gives Messages 


An automatic telephone answering device 
which can take incoming calls and give a 
caller a message has been developed by Bell 
‘Telephone Laboratories. 

When the device is connected to a tele- 
phone, the user can record a message up to 
30 seconds in length, which can be checked, 
erased, or changed as desired. The tele- 
phone is used to make the recording. Before 
the office is left, the telephone is switched to 
the automatic machine, which takes over in 
the user’s absence. 

In response to an incoming ring, the ma- 
chine answers with the prerecorded message 
after which it switches to a recording condi- 
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tion. Tone signals tell the caller when he 
can proceed with his message. After 2 
seconds, tones are transmitted to indicate 
that the recording period is almost at an en d. 
About 3 seconds later, the machine release: 
the line and resets for the next call. Maxi 
mum time for an incoming recording is 2 
seconds. The recording mechanism has 
capacity of 20 received messages. - 

All recording and reproducing is done by, 
means of magnetic neoprene drums. Play~ 
back of the messages is through the telephone 
receiver. 


Westinghouse Establishes 
Engineering Professorship 


The educational Foundation of the West- 
inghouse Electric Corporation  recenth 
undertook to sponsor a George Westinghouse: 
Professorship in Engineering Education at} 
the School of Engineering of The Pennsyl- 
vania State College. Intended to organize 
and develop an effective program of “‘teach= 
ing engineering teachers to teach,”’ this grant 
will enable the School of Engineering to 
subsidize: 1. ascientific analysis of engineer= 
ing educational methods and techniques; 
2. a re-evaluation of educational standards 
and objectives; and 3. a modern, up-to- 
date program of scientific instruction. 

With a critical shortage of engineers in: 
all fields, the broadening of science, and the 
resulting need for educational consolidation,, 
the new program of engineering education,, 
under the direction of Eric A. Walker, dean: 
of the Engineering School, will engage a: 
scientist to “bring engineering knowledge: 
to a common denominator of understand-- 
rbot 

“The average engineering teacher,” Dean 
Walker maintains, “knows little or nothing: 
about the theories of teaching. He has never! 
studied the learning process nor has he care-: 
fully considered how he can transfer under-: 
standing effectively from textbook to student.. 
Preparing himself either with advanced! 
scientific degrees or by working in industry, 
he extends by the first approach, his knowl-: 
edge of physical science and, by the second, | 
learns how to work as a member of a team 
and gains administrative experience. Yet, 
neither of these courses teaches him to teach, 
In fact, by carrying him further from the 
level of abstraction he attained as a student, 
he recognizes less clearly the difficulties 
students have in understanding engineering 
principles. : 

“Similarly,” Dean Walker _ continues, 
“the engineering student, though taught to 
think in the shorthand of equations, a limited 
but peculiarly precise manner of thinking, 
is equally ignorant of the basic concepts of 
engineering. Exposed to the individual 
teaching methods of various teachers and 
to the barrage of formulas, theorems, and 
equations, too often memorized without 
being understood, he cannot codify the 
isolated studies of his education. He has 
come to confuse facts with knowledge and, 
despite his training in inductive versus de- 
ductive reasoning, he cannot inductively 
determine the scientific bedrock upon which 
his engineering education rests and _ his 
livelihood depends. 

“Living in an engineering age,” the dean 
declares, ‘‘we must take the kinks out of 
engineering education. By simplifying and 
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correlating our technical studies in all fields 
of engineering and centralizing our instruc- 
tion about the basic sciences, we can acceler- 
ate our engineer’s education, systematize 
his thinking, and graduate more and better- 
trained engineers to fill the vacancies in 
government and industry. 

- “Assuming this challenge,’ Dean Walker 
predicts, “though our results may be some 
time in coming, Penn State’s experiment in 

engineering education is expected to re- 

vitalize scientific instruction, and perhaps, 
to develop some basic methods of education 
patself.’° 
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_Employment Co-ordination 
Urged for Veterans by EMC 


' In re-emphasizing the Engineering Man- 


power Commission’s (EMC) program to 
- facilitate employment contact between in- 
_ dustry and the engineer returning from mili- 
tary service, EMC would like to remind em- 
ployers that industrial recruiting will not 
‘be permitted by the Department of Defense 
at military separation activities. 

In a pamphlet, “Going Back To Civilian 
Life,” recently published by the Depart- 
ment of Defense for distribution to each 

" person being separated from military service, 
the following is quoted from the section 
dealing with employment: 

*“Veterans who are graduates of colleges or 
technical schools and who wish employment 
in fields of their training should consider con- 
tacting the placement bureaus of their 
schools.” 

In view of these statements it is even more 
important that companies interested in 
engineering graduates being separated from 
the military, utilize the services of college 
placement bureaus and the Engineering 
Societies Personnel Service, Inc. EMC 
will continue to spread the word, through 
all available channels, to engineering gradu- 
ates now in service. 


NSPE Declines Invitation 
to Join EJC at This Time 


Too many unresolved problems is the 
reason given by the National Society of 
Professional Engineers’ (NSPE) Board of 
Directors for failing to accept, at this time, 
the Engineers Joint Council’s (EJC) invita- 
tion for the society to join that group. The 
Board called for representatives of NSPE to 
offer to meet, as soon as possible, with 
representatives of EJC to discuss new ap- 
proaches to unity of the engineering pro- 
fession. NSPE President John D. Coleman 
pointed out that an early meeting is desirable 
in view of NSPE’s next Board meeting to be 
held in November at which time the NSPE 
Board will further consider the question. 
The decision was made at NSPE’s 19th 
Annual Meeting in Daytona Beach, Fla., 
June 18-20, 1953. 

The Board, representing NSPE’s 39 
state societies, pointed out that unity of 
the profession is of paramount importance 
but that the means for accomplishing it 
needed further clarification. Board mem- 
bers stated that more information was 
necessary concerning such items as individual 
membership in the enlarged EJG35 ‘the 
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function of NSPE as a member; the degree 
to which NSPE’s programs would be 
affected; and similar matters of concern. 

The recently reorganized EJC has ex- 
tended invitations to several engineering 
societies, one of which was NSPE, to become 
members. ‘The society has had an observer 
at meetings of the proposed unity group since 
that time. 


Railway Congress Discusses 
Latest Equipment and Operations 


Railroad officials and transportation spe- 
cialists from the United States and Latin 
America and other foreign countries met in 
Atlantic City, N. J., June 21-26, 1953, to 
see a $20,000,000 exhibit of the latest in rail- 
road equipment and to discuss developments 
in operations. 

During that week, meetings were held by 
the Pan American Railway Congress, the 
member roads of the Association of American 
Railroads (AAR) and the American Short 
Line Railroad Association, the AAR Me- 
chanical and Purchase and Stories Divisions 
and Electrical Sections, and the Railway 
Supply Manufacturers Association. 

The Electrical Section of the AAR held its 
meetings from June 24 to June 26 and in- 
cluded reports from its technical committees. 

The first session of the section meetings 
on June 24 included reports on car air- 
conditioning and refrigeration, corrosion- 
resisting materials, automotive and electric 
rolling stock, electric heating, and motors 
and controls. 

The second session on June 25 discussed 
reports on application of radio and communi- 
cation systems to rolling stock, car electric 
equipment, power supply, railway electri- 
fication, safety, and electrolysis. 

Wiring diagrams, wire, cable, and insu- 
lating materials, repair shops, welding and 
cutting, and illumination were topics dis- 
cussed on June 26. 

Speakers at the Electrical Section meetings 
were H. T. Cover, chairman, Mechanical 
Division, assistant vice-president, Pennsyl- 
vania Railroad; J. H. Aydelott, vice-presi- 
dent in charge of the Operations and Main- 
tenance Department, AAR; and C. A. 
Williamson, electrical engineer, ‘Texas and 
New Orleans Railroad and chairman of the 
section. 


Walter T. Wells Named 
Winner of Marston Medal 


Walter T. Wells, chairman of the board of 
directors of the Lane-Wells Company, Los 
Angeles, Calif., was named the 15th winner 
of the Marston Medal for achievement in 
engineering at the commencement exercises 
of Iowa State College, June 12, 1953. 
The Marston Medal is awarded to an engi- 
neering alumnus from Iowa State College 
in recognition of achievement in engineering. 
The award was established through the in- 
spiration and generosity of the late Anson 
Marston, who was professor of civil engineer- 
ing from 1892 to 1920, dean of the Division 
of Engineering from 1904 to 1932, and dean 
emeritus at the time the award was estab- 
lished in 1938. 

This year’s medalist, Walter T. Wells, 


Of Current Interest 


was born in Marathon, Iowa, June 6, 1886, 
and graduated from Iowa State College in 
1910. He founded the Lane-Wells Com- 
pany in 1932 and the company has grown 
to be one of the largest oil field service or- 
ganizations in the world. Mr. Wells in- 
vented the conductor cable which resists 
high underground temperatures. In 1948 
Mr. Wells founded the Superweld Corpora- 
tion, a company engaged in electric furnace 
brazing and technical metallurgical processes. 
He has been honored for his achievements 
by the Chicago Alumni Association and 
Eta Kappa Nu. 


New Officers Elected 
at ASTM Annual Meeting 


New officers of the American Society for 
Testing Materials (ASTM) were elected at 
the society’s annual meeting in Atlantic 
City, N. J., June 28—July 3, 1953. 

Leslie C. Beard, Jr., assistant director 
of Socony-Vacuum Laboratories, New York, 
N. Y., was elected president for 1953-54. 
Mr. Beard had previously served as a director 
and vice-president. 

Elected vice-president for a 2-year term 
was Claire H. Fellows, director, Engineer- 
ing Laboratory and Research Department, 
Detroit (Mich.) Edison Company. Chosen 
to serve on the ASTM Board of Directors 
for a 3-year term were Neil A. Fowler, 
director of sales and research, General Box 
Company, Des Plaines, Ill.; Richard T. 
Kropf, vice-president, Industrial Thread 
Division, Belding Heminway Corticelli, 
New York, N. Y.; Theodore E. Olt, director, 
Research Laboratories, Armco Steel Cor- 
poration, Middletown, Ohio; John R. 
Townsend, director of materials and stand- 
ards engineering, Sandia Corporation, Albu- 
querque, N. Mex.; and Kenneth B. Woods, 
associate director, Joint Highway Research 
Project, and professor of highway engineer- 
ing, Purdue University, Lafayette, Ind. 


Industrial Design Congress 
Set for Paris in September 


An Industrial Design Congress will take 
place in Paris, France, September 14-17, 
1953. Previous congresses were held in 
London, England, in 1951 and Darmstadt, 
Germany, in 1952. The general title of the 
Paris congress will be ‘‘Industrial Design: 
Attractiveness, Welfare and Source of 
Wealth.” 

A large number of European industrialists, 
industrial designers, engineers, and archi- 
tects are expected to attend the congress, 
which aims at promoting industrial design 
in Europe by proving that it is a very im- 
portant factor of productivity. 

Several speakers from the United States are 
expected to be on the program. ‘The or- 
ganizers are also interested in attracting an 
American audience because they feel that 
exchanges of views between American and 
European industrialists operating success- 
ful design policies should be extremely 
stimulating for their respective economies. 

Inquiries about the congress should be ad- 
dressed to the Secretariat General, Congrés 
International d’Esthétique Industrielle, 28 
Rue Saint-Dominique, Paris 7, France. 
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Electric Energy, Inc., Wins 
Charles A. Coffin Award for 1952 


Electric Energy, Incorporated, one of the | 


nation’s youngest electrical utility companies 
with only a single customer, was presented 
the Charles A. Coffin Award, the electrical 
industry’s top honor, for outstanding achieve- 
ment during 1952. 

Ralph J. Cordiner, president of the 
General Electric Company, made the pres- 
entation to J. W. McAfee, president of Elec- 
tric Energy, Incorporated, during the Edison 
Electric Institute’s 21st annual convention, 
Atlantic City, N. J. B. L. England, presi- 
dent of the institute, was in charge of the 
special ceremony. 

The award-winning company, established 
in 1950 to supply electric power to the Atomic 
Energy Commission (AEC) project at Pa- 
ducah, Ky., was selected by a committee 
appointed by the institute, which considered 
the achievements of more than 30 com- 
panies before narrowing the selection to 
five finalists, including Electric Energy, 
Incorporated. 

Selection of Electric Energy, Incorporated, 
was based on the vision, initiative, and 
courage in pioneering action by a group of 
electrical utility companies to handle power 
loads which are larger than one company 
could handle alone. The award also gives 
recognition to the company’s achievement 
in constructing new generating facilities 
needed to bring to the AEC plant site the 
large amounts of power needed to sustain 
the rush construction program. 

The citation of the judges reads in part: 
“For its brilliant and bold conception, for 
its marked demonstration of forceful industry 
leadership, for its contribution to the na- 
tional defense, its superb example of co- 
operative enterprise, its demonstration that 
American industry can take the long view 
of adapting itself to the new age, and for its 
eminence as a prototype of an electrical 
utility organization that can and will take 
on enterprise of great magnitude in the public 
interest without subsidization by the tax- 
payers of the nation, Electric Energy, 
Incorporated, is hereby declared the winner 
of the Charles A. Coffin Award of 1952.” 


Important Trends and Conclusions 
Brought Out at ASEE Meeting 


The American Society for Engineering 
Education (ASEE) held its 61st annual 
meeting at the University of Florida, Gaines- 
ville, June 22-26, 1953, at which 235 speak- 
ers and 2,000 delegates engaged in 133 con- 
ferences and 7 general meetings. Topics 
discussed included the greater responsibility 
of the engineer, problems of unionization, 
the inadequate number of teachers, federal 
support of research, and the raising of the 
accreditation standards of engineering schools. 

Dr. Linton E. Grinter, dean of the gradu- 
ate school of the University of Florida, was 
elected president for the coming year on 
June 22, with Dean B. R. Teare (F ’42), 
Carnegie Institute of Technology, as vice- 
president, and George Wright Franham, 
publisher, as treasurer. 

The ASEE endorsed the recommendation 
of its Committee on the Evaluation of Engi- 
neering Education that many engineering 
curricula do not adequately prepare their 
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The Charles A. Coffin 
Award is presented 
by Ralph J. Cordiner, 
center, president of 
General Electric Com- 
pany, to J. W. Mc- 
Afee, president of 
Electric Energy, In- 
corporated. At left is 
B. L. England, presi- 
dent of Edison Elec- 
tric Institute 


students. It was resolved by the committee, 
of which Dr. Grinter is chairman, that a 
substantial raising of the minimum accredi- 
tation standards be sought by the Engineers’ 
Council for Professional Development. 

The current president, W. R. Woolrich, 
dean of the University of Texas College of 
Engineering, spotlighted the dangers to the 
engineering profession of unionization, in- 
adequate compensation, military expediency, 
and the enticement of the ever-diminishing 
supply of engineering teachers by industry. 
To study the last problem, a special Com- 
mittee on Instructional Manpower has been 
appointed, Dean Woolrich said. 

D. S. Bridgman, American Telephone and 
Telegraph Company, and chairman of the 
ASEE Manpower Committee, expressed his 
concern over the shortage of graduate stu- 
dents in the engineering field, despite the 
nearly adequate number of students receiving 
bachelor’s degrees. 

K. B. McEachron (F ?37) consultant on 
professional employee relations for the 
General Electric Company, told of the threat 
to existing professional societies posed by the 
growth of the Engineers and Scientists of 
America (ESA). The ESA, a federation of 
labor unions, embodies principles which are, 
in many respects, inconsistent with those of 
the professional engineer, he said. ‘The 
engineer must be free to deal individually 
with his employer, since the interests of his 
company will be largely his interests, and the 
confidential nature of many company poli- 
cies and decisions precludes their being 
brought into the nation-wide area of mili- 
tant collective bargaining, Dr. McEachron 
stated. 

The report of the Engineering College 
Research Council (ECRC) of the ASEE, 
edited by Virgil E. Neilly (AM ’49), secre- 
tary of the ECRC, stated that American 
engineering colleges are spending $65,000,000 
on 7,500 projects in 103 schools this year. 
Participating in these projects are more than 
13,000 teachers, students, and engineers. 

Federal support of research endangers the 
future of private educational institutions, 
warned Dr. Eric A. Walker (F ’47), dean of 
the School of Engineering, Pennsylvania 
State College, and president of the ECRC. 
The budgets of our schools may become so 
inflated that if government support were to 
be withdrawn suddenly by a Congressional 
economy move, they may find themselves on 
the verge of bankruptcy, he said. 
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Joseph W. Barker (F ’30), president of the 


Dr. Carl F. Prutton, Mathieson Chemical 
Corporation, also spoke on this topic. 
Harold L. Hazen (F’43), dean of the 
graduate school of the Massachusetts Insti- 
tute of Technology, said that research pro- 
grams in the engineering colleges, by invad- 
ing the ivory-tower attitudes of the purely 
academic world, give their students and 


: 


Research Corporation of New York, and | 


faculties the best chance for contributing — 


creatively to the profession later. 


President Harry S. Rogers of Brooklyn | 


Polytechnic Institute received the 26th 


Lamme Award for leadership in the engineer- . 


ing profession and educational world, and 
for his services to the government during the 
last war. The George Westinghouse Award 
for recognition of young engineering teach- 
ers was given Professor Frederic Obert, 


Northwestern University. ‘The first two — 
honorary memberships ever awarded by the © 


ASEE were conferred upon Dean A. A. 
Potter, Purdue University, and Dean Emeri- 
tus Harry P. Hammond, Pennsylvania State 
College. 


European Engineers to Hold 
International Congress in Rome 


An International Congress of Engineers, 
organized under the auspices of the Inter- 
national Federation of National Associations 
of Engineers (FIANI) by the National 
Association of Italian Engineers and Archi- 
tects (ANIAT), will be held in Rome, Italy, 
October 8-11, 1953. 

‘The general theme of the congress will be 
“The Preparation of the Engineer for His 
Role in Society.” Various aspects of this 
theme to be discussed will include the role 
of the engineer and the development of his 
professional techniques, his place in the 
economy, administration, public life, and 
social structure of the nation, his role in 
professional groups, and his role in the 
growth of Europe. Various technical and 
sight-seeing trips have been arranged for the 
week after the congress, October 12-15. 

Engineers interested in detailed informa- 
tion about the congress should write the 
Executive Committee, FIANI, care of 
ANIAI, 90 Via Terme Diocleziana, Rome, 
Italy. 
take part in the congress. 
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SILVER-PLATED CONTACT SURFACES on treated aluminum channel 
conductors. Special equipment (in background) enabled G-E 


ae 
1953 a 


x > 


by YEARS OF ELECTRICAL: g& 
Ss he 
Sy PROGRESS WD 


Se yl 


chemists and engineers to perfect speedier automatic process 
for better quality control. 


SILVER-PLATING BY A NEW G-E METHOD 
ASSURES TOP QUALITY ISOLATED-PHASE BUS 


LIGHTWEIGHT ALUMINUM conductors make handling and instal- 
lation easier. These sections of 8000-ampere bus are easily 
handled by one man as they leave silver-plating process. 


GENERAL G&@ ELECTRIC 


Process improves electrical joints be- 


tween aluminum conductor sections 


An exclusive process for silver-plating aluminum— 
developed at General Electric’s Switchgear Product 
Laboratory in Philadelphia—has greatly improved use 
of aluminum as an electrical conductor. Installation of 
the new, light-weight conductors can now be handled 
in the field in the same manner as the installation of 
copper conductors. 


Heart of the new method, as perfected by G.E.’s en- 
gineers and chemists, consists of avoiding entrapment 
of alkali in the zinc deposit on the aluminum, thus giv- 
ing a closer bond between the two metals . . . one that 
will not deteriorate with time or temperature. Previous 
methods left a residual coating of alkali under the silver 
which formed blisters and caused marked deterioration. 


Use of the new channel conductors with silver- 
plated contacts reduces weight of isolated-phase buses 
by 20%. Moreover, the use of aluminum permits engi- 
neering flexibility in the design of buses, depending 
upon availability of materials. General: Electric Com- 
pany, Schenectady 5, N. Y: 871-2 
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Economy and Practicality 


are by-words 


with [ibson 


CONTACT RIVETS 


o Rivets cost 
less than other forms 
of electrical contacts 
and are easier to 
assemble... 


Gibson contact rivets are often the 
most appropriate and economical 
contacts for relays, switches, instru- 
ments and other applications involv- 
ing small or moderate currents. 


They are easy to install, are promptly 
supplied in standard or special sizes 
and shapes, and can be conveniently 
attached to springs or other supports 
at the Gibson plant — using supports 
furnished either by Gibson or the 
customer, 


Moreover, Gibson contact rivets 
are readily available in fine silver, 
coin silver, or any electrical contact 
material capable of being cold- 
formed. Gibsiloy A-3, a case in point, 
combines all the advantages of silver 
with tougher wear resistance and re- 
duced tendency to ‘“‘freeze.” 


Let Gibson engineers recommend 
the best Gibson contact rivet for your 
needs. For rivet quotations, please 
submit dimensions (as shown be- 
low) and quantity desired. 


Write for Gibson Rivet Catalog C-521 


A=head diameter D=shank diameter 
B =head thickness =shank length 
R=radius of face 


CONTACT GIBSON FIRST 
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ELECTRICAL CONTACTS 


Mariefaclured. 


GigSON Ectectric COMPANY 


8348 FRANKSTOWN AVE., PITTSBURGH 21, PA. 
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General Electric News. The General 
Electric Air Conditioning Division re- 
cently announced that part of its home 
heating and cooling department would 
be transferred from Bloomfield to ‘Trenton, 
N. J., in a move to expand production 
facilities and meet increasing demand for 
home air conditioning. F. J. Poppelen, 
general manager of the Air Conditioning 
Division, said that the move to Trenton 
will allow the Division to utilize facilities 
vacated by the home heating and cooling 
department for expansion of production 
of packaged air-conditioning units and 
water coolers for commercial and industrial 
use, and the new General Electric packaged 
heat pump. 

Increased electronic tube service to the 
Midwest was spotlighted June 11, as 
the General Electric Company formally 
opened its new tube warehouse, largest in 
the world, at 3800 North Milwaukee 
Avenue, Chicago, Ill. The $875,000 
structure has almost 100,000 square feet 
of floor space. It also serves as head- 
quarters for the company’s central re- 
gional sales organization for electronic 
tubes. Warehouse manager is John A. 
Cavaliere, while J. J. Shafter is supervisor 
of commercial service. Walter J. Fitz- 
patrick heads the replacement sales organi- 
zation and Roger F. Long heads the 
original equipment sales organization. 
The new structure will service all tube 
types, industrial and transmitting, receiv- 
ing, and television picture tubes. It is 
the third recent major addition to the 
General Electric tube warehouse system, 
following establishment of eastern and 
southern regional warehouses at Clifton, 
N. J., and Owensboro, Ky., respectively. 


Square D Opens New Plant. Official 
opening of the Square D Company’s new 
Seattle, Wash., plant to serve the Pacific 
Northwest has marked a great stride in 
Square D’s development in that section. 
In conjunction with the new plant, it 
has been announced that new sales offices 
in Portland, Oreg., and Spokane, Wash., 
have been set up. L. G. Maechtlen, sales 
manager of the western division, also has 
announced that, in line with the com- 
pany’s expansion efforts, a scholarship 
fund has been set up at the University 
of Washington at Seattle. 


TV Boom Predicted for Canada. Philco 
Corporation of Canada, which has con- 
ducted manufacturing operations in rented 
quarters in Toronto, Ontario, since 1929, 
is now erecting a modern, 80,000-square- 
foot plant at Don’s Mills, Toronto suburb, 


in which it will manufacture television 
receivers, radios, and other electronic 
equipment. ‘The plant is expected to be 


occupied early in 1954. Dr. Courtnay 
Pitt, vice-president of finance, has pre- 
dicted that sale of television receivers in 
Canada will be at least 21/, times as great 
in 1953 as last year. 


Kuljian to Prepare Site Adaptations. 
The Corps of Engineers, United States 
Army, has awarded contracts to the 
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INDUSTRIAL NOTES .... 


Kuljian Corporation, engineers and con- 
structors, Philadelphia, Pa., to prepare 
site adaptations for double-cantilever 
maintenance hangars at 23 Air Force 
bases. The double-cantilever-type hangar 
originally was developed for the Air Force 


by the Kuljian Corporation under contract _ 


with the Corps of Engineers, from standard 
Air Force designs, to house airplanes with 
large wing spreads. The 92-foot roof 
supports, cantilevered from central col- 
umns, provide uninterrupted space both 
at front and rear of the hangar for servicing 
of the largest aircraft. The new hangars 
will be adapted to various temperatures, 
snow and wind conditions. For northern 
bases, the hangars are being designed for 
40-pound roof loading and 20-degree 
temperature. Southern locations call for 
20-pound roof loading and a minimum 
temperature of 20 degrees. 


New RCA Plant. The RCA Victor 
Division of the Radio Corporation of 
America has announced the purchase of 
ground to construct a new plant at Findlay, 
Ohio, for the manufacture of electronic 
component parts for radio and television 
home receivers. Present plans call for 
the building of a modern, single-storied 
structure providing approximately 150,000 
square feet of floor space, according to 
Richard T. Orth, vice-president in charge 
of the RCA Tube Department, which 
will operate the plant. 


Ferro to Manufacture New Frit. The 
Ferro Corporation will manufacture and 
sell a new frit especially developed by 
the Du Pont Company for the coating 
of aluminum, according to an announce- 
ment made by C. D. Clawson, Ferro 
president. Du Pont researchers have 
developed a method of meeting the lower 
melting requirements of aluminum enamel 
coating, about 1,000 degrees Fahrenheit, 
as compared to standard frits, used on 
steel, which are processed at around 1,500 
degrees Fahrenheit. 


Clark Controller Buys Plant. Robert 
H. Hoge, president of the Clark Controller 
Company, has announced the acquisition 
by outright purchase of Fuller ~Johnson 
Corporation, a company which in turn 
owns and operates American Electric 
Switch Corporation and Good Roads 
Machinery Corporation, all of Minerva, 
Ohio. American Electric Switch manu- 
factures safety switches and electric service 
entrance equipment, and will continue to 
make these items, none of which are made 
or sold at present by Clark Controller 
Company. It is not now intended that 
Electric Switch will make any apparatus 
made by Clark. Good Roads Machinery 
makes a line of road machinery accessories 
and also large leaf collectors which pul- 
verize leaves. The sales organizations 
and distributors of both firms will be main- 
tained as at present. Clark will further 
the sales of Electric Switch products 
through its own sales and distribution 
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Available in all types, sizes 
and ranges for all electronic 
and electrical applications. 
Send for the Panel Instru- 
ment bulletin. 


WESTON ELECTRICAL INSTRUMENT CORPORATION, 614 Frelinghuysen Avenue, Newark 5, N. ji 
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The Century Model 409 Oscillograph was designed for oper- 
ation under the most adverse conditions, especially where 
space and weight considerations are limited. It is a miniature, 
compact unit incorporating many features found in larger 
models. Records faithfully during accelerations and shock in 
excess of 20 G’s. Its size and capacity make it especially de- 
sirable for use in missile launching, parachute seat ejection, 
flight test of helicopter and fighter aircraft and torp 
studies. 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


4447 No. Bodine 3406 W. Washington Blvd. 238 Lafayette St. 309 Browder St. EXPORT OFFICE 
Philadelphia 40, Pa. los Angeles 18, Calif. Dayton 2, Ohio Dallas, Texas 149 Broadway, N. Y. City 
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setups in areas where Electric Switch i 
not at present represented. Mr. Hog 
succeeds William F. Kuehneman =z 
president of these Minerva firms, and the | 
Clark Controller Company contemplates 
no other changes in the Minerva personnel. 


New Organization. A new organization ' 
for the development and manufacture of — 
electronic equipment has been formed — 
under the name of Amplitronix, Inc., at 
280 Ninth Avenue, New York, N. Y.— 
Products include multi-waveform genera-_ 
tors, projection oscilloscopes, electronic | 
timers, and oscilloscope calibrators. Facil- 
ities of the organization are available for 
special development in test equipment or 
general electronic assembly work. 


Bakelite Appointment. C. W. Blount 
has been appointed vice-president in 
charge of sales and H. K. Intemann has 
been named vice-president and general 
sales manager for Bakelite Company, a 
division of Union Carbide and Carbon 
Corporation. Mr. Blount succeeds Mr. 
Miller who was named president of the 
company recently; Mr. Intemann  suc- 
ceeds Mr. Blount. 


New Corporate Office. Servomechanisms, 
Inc., designers and producers of electronic 
and electromechanical controls and instru- 
mentation, recently moved its corporate 
offices from the company’s Westbury 
Division, Westbury, N. Y., to a new office 
building located at 500 Franklin Avenue, 
Garden City, N. Y. The move will 
facilitate liaison between Servomechanisms, 
Inc., divisions and also will provide much 
needed space at the company’s Westbury 
Division. 


New Canadian Company. The fast 
growing demand for the Eutectic Welding 
Alloys Company’s low-temperature weld- 
ing alloys in Canada, has necessitated a 
special organization to provide adequate 
service facilities in Ontario and Quebec, 
Canada. Seven district engineers are 
now in training at the Eutectic Welding 
Institute and they will improve the firm’s 
service materially in these heavily in- 
dustrialized areas. Rene D. Wasserman 
is president of the Eutectic Company. 
L. D. Richardson has been named general 
Canadian sales supervisor, and Michael 
Doody will supervise the organization in 
Ontario, Quebec, and the Maritime 
Provinces. 


Atomic Industrial Forum. J. Perry 
Yates, senior vice-president of Bechtel 
Corporation, San Francisco, Calif., has 
been elected a director of the Atomic 
Industrial Forum, Inc. The Forum was 
established in April as an association of 
businessmen, engineers, scientists, educators, 
and others interested in the nonmilitary 
development and use of atomic energy. 
Mr. Yates directs Bechtel Corporation 
activities in the field of power engineering 
and construction. The firm, in conjunc- 
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Through Ferranti Electric Inc., New York, the 
Ferranti organisation has secured in open competition 
the contract to supply the U.S. Army Corps of 
Engineers with nine single-phase 13.2/230 kV, 33,333 
kVA generator transformers, forming three 3-phase 
100,000kVA banks, each bank connected tothe 13.8kV 
output of one 80,000 kVA hydroelectric generator 
with a maximum continuous rating of 97,800 kVA. 


Products manufactured by Ferranti Ltd. are: 


Power Transformers Radar Equipment 

Voltage Regulators Measuring Instruments 

High Voltage A.C. and D.C. Summation metering 
Testing Equipment Equipment 

Power Factor Correction Clip-on Ammeters and 
Capacitors Voltammeters 


A.C. or D.C. House Service 
and Switchboard Meters 


A.C. and D.C. Prepayment 


High Voltage Indicators 


Miniature Hermetically Sealed 
Transformers and Chokes “C’ Core 


Meters Li 
Meter Testing Equipment Electric Fires and Space Heaters 
Current and Voltage Electric Water Heaters 
Transformers Electric Clocks 
Electronic Computers Radio and Television 
Electronic Devices Synthetic Resin-Bonded Paper 
: Valves & Cathode Ray Tubes Tubes and Cylinders 
3 —— Aircraft Navigational Grey Iron, Nomag and 
FERRANTI) | Equipment NOduMAG Castings 


OFFICES AND PLANTS; << 
NEW YORK MANCHESTER, ENGLAND _ 
_ FERRANTI ELECTRIC INC. FERRANTI LTD., MOSTON, MANCHESTER 10 
= 30 “ROCKEFELLER PLAZA, NEW YORK 20 _ 
TORONTO EDINBURGH, SCOTLAND 

 PERRANTI ELECTRIC LTD. FERRANTI LTD., FERRY ROAD, EDINBURGH 5 

t OUNT DENNIS, TORONTO 15, ONTARIO 


> OFFICE AND PLANT; 


RRANTI LTD. HOLLINWooD, LANCASHIRE, ENGLA 
| -LonpoN OFFICE: KERN HOUSE, KINGSWAY, ee , _ 
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What’s your relay or 
timer question? 


What type to use 
for a specific job? 


Multiple-use 


control lines? 
Circuits? 


Time delay? 


Coils? 


Terms? 


Auxiliary 
equipment? 


Sequence 


Magnetic operation? 


structures? 
Contacts? 


...just look it up in the 640-page 
RELAY ENGINEERING HANDBOOK! 


Here is relay-timer experience! 

Over 18,000 copies are now in use 
helping engineers, designers and others 
solve relay-timer problems. Replete with 
more than 1100 diagrams, illustrations 
and data tables, this pocket-size book 

is the ideal reference manual 

for everyone concerned with relay 

or timer selection, 

application or service. 


FNM POE ome, 


STRUTHERS DUNN. INC 


STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILADELPHIA 7, PA. 
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tion with Pacific Gas and Electric Com-_ 
pany, is conducting technical studies in- 
the Atomic Energy Commission (AEC) 
program; and as engineer-constructor has” 
built major AEC facilities. Walker L. 
Cisler, president of the Detroit Edison 
Company has been elected president, 
and Alfred Iddles, president of The Bab- 
cock and Wilcox Company, and Dr. 
Frederick L. Hovde, president of Purdue 
University, have been chosen vice-presi- 
dents. Other directors are John L. 
Collyer, president, B. F. Goodrich Com- 
pany, Akron, Ohio; Howard G. Vesper, 
vice-president of Standard Oil Company 
of California; Dr. T. Keith Glennan, 
president, Case Institute of Technology, 
Cleveland, Ohio; Joseph A. Martino, 
New York, N. Y., president of National 
Lead Company; Francis K. McCune, 
general manager of the Atomic Products 
Division of General Electric Company; 
John R. Menke, president of Nuclear 
Development Associates, White Plains, 
N. Y.; Dr. Mark E. Putnam, executive 
vice-president of the Dow Chemical 


Company, Midland, Mich.; Ross W. 
Thomas, vice-president of Phillips Pe- 
troleum Company, Bartlesville, Okla.; 


and J. B. Woodward, Jr., president of 
Newport News Shipbuilding and Dry 
Dock Company, Newport News, Va. 


Sylvania Plant. Sylvania Electric Prod- 
ucts Inc., has announced plans for a new 
416,000-square-foot television-set manu- 
facturing plant to be built in Batavia, 
N. Y. H. Ward Zimmer, Sylvania presi- 
dent, said that the new plant will be built 
in anticipation of greatly increased pro- 
duction and sales of television sets. Ac- 
cording to John K. McDonough, general 
manager of the division, division head- 
quarters will remain in Buffalo, N. Y. 


Guided Missile Subdivision Established 
As a result of the rapid growth of develop- 
ment work in guided missiles, the Westing- 
house Electric Corporation is expanding 
the engineering facilities of the Electronics 
Division in Baltimore, Md. The new 
engineering subdivision will be known as 
“Guided Missile Ground Control Engi- 
neering.” ‘The section will concern itself 
exclusively with the development, design, 
and manufacture of models and equipment 
for guidance of high-speed high-altitude 
missiles. The new subdivision will be 
housed eventually in its own building, 
which will be located adjacent to the 
company’s microwave manufacturing 
plant. Named to head the new depart- 
ment is Maynard R. Briggs, a veteran 
of 23 years with Westinghouse, and 
formally engineering manager of Com- 
munication Equipment in Baltimore. 
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New Insulator. A new insulator to safe- 
guard against one of the less obvious 
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hazards of live-line work has been an- 
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NATIONAL 
SA-35 


NATIONAL 


TRADE -MARK 


- ATIONAL” SA-series brushes were devel- 
oped especially to provide a higher degree 
of uniformity in operation than was ever before 
achieved over a broad field of machines and service 
conditions. These brushes offer very closely con- 
trolled commutation characteristics and permit, 
with relatively few grades, a highly accurate, 
efficient brush application technique. 


Many years of successful service, on all kinds of 
equipment and under widely divergent conditions, 
have proved the ability of this brush family to 
fulfill its objectives. Today, largely because of 
experience with the SA-series, electrical and main- 
tenance men have come to expect . .. and they get 
... much more for their brush dollar all through 


the mill. 
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BETTER-— PRODUCT—PACKAGE—PRICE— 


MOTOR AND 
GENERATOR BRUSHES 


has both good commutating ability and 
long life for a wide range of motors and generators 
where heavy loads and high surface speeds are 
combined with normal commutating conditions. 


similar to SA-35 in load-carrying 
ability and commutation factor, but with distinctly 
different film-forming characteristics designed to 
prevent streaking and threading of the commuta- 
tor under low average-load conditions. 


unequalled for ridability at high speeds 
and peak commutating performance; especially 
adapted to extremely severe commutating condi- 
tions on the most difficult jobs. 


It pays to know your “National” brush grades... 
and to look for them under the ‘“‘National” trade- 
mark on every brush you use. 


The term ‘‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


ST. A N D A RDi Zz ED BRUS HES A Division of Union Carbide.and Carbon Corporation 


30 East 42nd Street, New York 17, N. Y- 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: NATIONAL Carson LiMiTED 
Montreal, Toronto, Winnipeg 
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YOUR SPECIAL 
TRANSFORMER 


PROBLEMS TO... 


TRADE MARK 


YOU CAN SAVE many valuable man-hours and produc- 


tion hours by placing your special transformer problems 


in the capable hands of experienced STANDARD 


TRANSFORMER engineers. STANDARD engineers can 


easily detail all of your transformer requirements and 


oversee their manufacture from beginning to end. There's 


a STANDARD representative near you. Call him today! 


300 KVA indoor unit 
sub-station or load 
center, consisting of 
high voltaged, fused 
air brake switch and 
low voltage section 
with circuit breakers 
and transformer, 


WARREN, 


REPRESENTATIVES IN 


OHIO 
PRINCIPAL CITIES 
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nounced by Lapp Insulator Company, Inc. — 
Called a bolt-end insulator, this new unit 
is designed to shield the projecting ends of 
transformer support bolts, its sole purpose - 
being to protect personnel. When trans- 

former housings are grounded, the through — 
bolts which support them are consequently — 
at ground potential. Such bolts, pro- 
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jecting through cross-arms or poles, con- — 


stitute a hazard to the lineman who may 


not recognize them as being grounded. — 


For more complete description, specifica- 
tions, and prices write Lapp Insulator 
Company, Inc., Le Roy, N. Y. 


Oil Circuit Reclosers. A new expanded 
line of oil circuit reclosers with a new 1- 
way seal for moisture protection has been 


announced by the General Electric Com- 


pany’s Switchgear Department. Units of 
the new line are available with a time- 
current characteristic that allows inter- 
changeability with other makes. The 1- 
way seal, placed around the operating 
handle shaft of the units, permits the 
release of internal pressure, but prevents 
moisture-laden air from entering the 
recloser since all other possible openings 
are fully gasketed. With moisture prob- 
lems eliminated by the new seal, main- 
tenance may be reduced to that required 
because of oil carbonization and contact 
burning. Current ratings added in the 
new line, Type FR, are 70, 100, and 140 
amperes. ‘The-entire line includes single- 
and 3-phase units with 5 to 140 amperes 
current rating, 2,400 to 14,400 volts, and 
125 to 2,500 amperes interrupting capacity. 
The new line of reclosers retains the time- 
current characteristic obtained by a 
positive mechanical timer. 


Two Transistor Types. Two transistors, 
Types WX-3347 and WX-4813, for de- 
velopmental use in amplifier, oscillator, 
and switching circuits, are available in 
sample lots from the Westinghouse Elec- 
tronic Tube Division. Both types are 
provided with leads for wired-in installa- 
tion. ‘The WX-3347 is a point-contact- 
type transistor. ‘Typical operating charac- 
teristics when used as a grounded-base 
amplifier under small signal conditions 
are: collector current, 2 to 3 milliamperes; 
power gain, 18 decibels; cutoff frequency, 
2 megacycles. The WX-4873 is a positive- 
negative-positive junction-type transistor. 
When used as an amplifier with grounded 
emitter and base input, typical operating 
characteristics are: collector current, 1 
to 2 milliamperes; power gain, 30 decibels. 
For further information, write Westing- 
house Electronic Tube Division, Depart- 
ment T-194, Box 284, Elmira, N. Y. 


Wire-Wound Resistor. A new resistor 
developed by the Shallcross Manufactur- 
ing Company, Collingdale, Pa., measures 
only 1/16 inch long by 17/64 inch in 
diameter. Designed to save space in 
subminiature industrial and military equip- 
ment, the new precision wire-wound re- 
sistor can be mounted either by its radial 
wire leads or by an axial number 2 clear- 


ance hole through the resistor’s steatite © 
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COILS ON SEALED DRY TYPE DISTRIBUTION TRANSFORMERS ARE NOW BEING INSULATED WITH GLASS CLOTH COATED WITH... 


-E SILICONE RESIN. SR-17—an outstanding 


combination 


of heat resistance, low-temperature flexibility, bonding strength 


Here’s a new, all-round silicone insulating varnish 
for Class H insulation! General Electric’s SR-17 
combines heat resistance, low-temperature flexi- 
bility and bonding strength in one silicone resin. 
Specify it for excellent electrical and physical 
properties in coating, bonding or impregnating 


applications SUCH ast 


® Coating glass cloth, sleeving and 
glass-served wire 


® impregnating asbestos cloth and 
asbestos-covered wire 


Bonding flake mica products 


Impregnating mica-mat type materials 
Impregnating coils 


Ask your fabricator about G.E.’s new SR-17! 


You Calne ful, foe ony “lence Un — 
GENERAL 


ELECTRIC 


eater @arcrate 


NOTE THESE TYPICAL PROPERTIES OF 
GLASS CLOTH COATED WITH SR-17: 


Dielectric strength, Volts /mill............cssssssccssssssseccssnnseecsecssanssessenses 1800 
Power factor, 60 cycles 

BG. B isceczisvvcsssssite cssesetscestaaatsenecss teasmvettoaes toa tere eae ener ceases 0.003 

QTD) Birenccscccsosccatere statin esco ee pete eee termes 0.002 

Low temperature flexibility... ssssssssssssssseseessesss to —30 F 

Hecat resist caine .cscsovssscsccssvveccassecnsescssessvus<catenssutteseverstensterctonventencorse to 480 F 

% Moisture absorption, 96 Hrs......cssscscsssecsccsssssesessssnseesessssseesees 0.05 


ee CLIP AND MAIL TODAY! 
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| General Electric Company 
aE +] Section 352-4 B 
) Waterford, New York 


Please send me product data on SR-17, list of fabricators, 
and a free copy of G-E Silicones for Industry. I want this 
for ( ) Reference purposes only (_ ) An immediate ap- 
plication on 


Name Position 


Firm 


Street 


City Zone___State. 


(In Canada, mail to Canadian General Electric Company, Ltd., Toronto) 


i--c-C-C OO 
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Open Type 5 VA 110-24 Volt 
Transformer 


Type $1 150 VA 230/460-1115 
Volt Transformer with Circuit 
Breaker 


You can now buy small specialty transformers for industrial 
control built to the same high standards that have chacter- 
ized larger | HEVt2B-U22Y,| transformers for many years. 


They are... 


* Designed for | H:EWI2B257Y,| service. 


%* Vacuum pressure impregnated with moisture and corro- 
sion resistant varnish for | HeEWjSB-0RY,| use. 


%* Completely tested for | HEEMH#B297:Y,| applications. 


Sizes 5 VA and larger are available 
Write for complete details 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


(Continued from page 38A) 


bobbin. Designated as Type 76, the | 
tiny 0.1-watt resistor can be noninductively 
wound in all values up to a maximum ~ 
of 150,000 ohms. Standard tolerance is 
1 per cent with closer tolerances available. 
When processed with Shallcross BX 
impregnation, the Type 76 resistor will 
withstand prolonged exposure to high 
humidity. For less severe applications, 
lacquer coating is available. A_ sales 
drawing of the Type 76 resistor is avail- — 
able on letterhead request. to the manu- 
facturer. 


Varistors. A new line of varistors, non- 
linear resistors, has been introduced by the 
International Resistance Company’s Spe- 
cial Products Division in the Philadelphia, 
Pa., plant. These units have many 
applications in circuits where sharp varia- 
tion of resistance with applied voltage is 
required, and are available in five 
convenient cell sizes in a wide variety of 
enclosures. For further information on 
new IRC varistors, write International 
Resistance Company, 401 North Broad 
Street, Philadelphia 8, Pa., for catalogue, 
Data Bulletin SR-3. 


Selenium Rectifiers. International Rec- 
tifier Corporation has developed a complete 
line of selenium rectifiers for use in radio, 
television, television boosters, and ultra- 
high-frequency converters. The units 
are rated for 130 volts rms maximum 
input for load currents of 20, 30, 40, 50, 
65, 75, 100, 150, 200, 250, 300, 450, and 
1,000 milliamperes. One of the rectifiers, 
Type RS75E, is rated as follows: maximum 
input, 130 volts rms; maximum peak 
inverse, 380 volts; maximum output 
current, 75 milliamperes. A series resistor 
of at least 22 ohms is recommended as a 
current limiter when used with a capacitive 
filter. The over-all dimensions of this 
rectifier are 1 inch wide by 11/, inch high 
by 3/4 inch deep and it is provided with a 
clearance hole for a number 8 machine 
screw for mounting. 


Distribution-Transformer Connectors. 
New connectors that will allow utilities 
to connect either aluminum or copper 
conductors to distribution transformers, in 
spite of the different characteristics of 
the two metals, have been announced by 
the General Electric Company’s Dis- 
tribution Transformer Department. The 
changes in connector design were made 
because many utilities are now using 
aluminum conductors. To be furnished 
with all General Electric pole-type dis- 
tribution transformers, the new _high- 
voltage tank-wall bushing connector fea- 
tures a_ stainless-steel follow-up spring. 
Built with an extra large serrated bearing 
surface, which securely grips the wire and 
breaks down the aluminum oxide, the 
spring maintains a tight connection even 
when cold-flow occurs. In test, with the 
bushing connector relaxed to simulate a 
10-per-cent creep in number 6 aluminum 
wire, the new connector holds the wire 
without any movement under 200 pounds 


(Continued on page 52A) 
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Weather-resistant 


Wh 
Year 
Should 


Specify. 7 


CABLE JACKETED WITH VINYLITE PLASTIC 
OVER BAKELITE POLYETHELENE CORES 


TRADE-MARK 


This combination of wire and cable covering materials brings 
you a collection of properties that meet the most severe 
operating conditions. 

Outer jacketing of VinYLITE Brand Plastic is resistant to 
abrasion, weathering, corrosive atmospheres, brine, most 


acids and alkalies, oil and grease. It has withstood seven BAKE LITE 


years immersion in water and twelve years’ burial in the 


ground without failure. Specially formulated compounds and TRADE-MARK 

stay flexible and impact-resistant down to —67 deg. F. e e 
BaxELiTE Polyethylene has excellent electrical properties in ite 

wet or dry —a dielectric constant of only 2.3, a power factor See 

of only 0.0004 at 50 megacycles and 25 deg. C. It provides 

smaller diameters, faster stripping and splicing. Its extremely P L A Ss T i Ss 

light weight—specific gravity only 0.92—means easier han- eS 

dling. It endures wide temperature extremes — stays flexible ———— (ee 


down to —70 deg. C., resists deformation up to 90 deg. C. 
It withstands water, aging, most chemicals, abrasion. 


BAKELITE COMPANY 


A Division of 


Speeding installation, giving long, trouble-free service life, ; 2 
suited to a wide variety of operating conditions, these mate- Union Carbide and Carbon Corporation 
rials are unsurpassed as wire and cable covering. Whether 30 East 42nd een New York 17, N.Y. 


military or civilian applications, 
nd Plastics over BAKELITE Poly- 
ff in performance. For a list of 


your requirements are for 
jacketing of VinyLITE Bra 
ethylene cores will pay © 
suppliers, write Dept. RK-66. 
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14kc to 250kc 


Commercial Equivalent of 
AN/URM-6B. 
Very low frequencies. 


150ke to 25mc 

Commercial Equivalent of AN/PRM-1A. 
Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commu- 
nications frequencies. Has B.F.0. 


15me to 400mc 
Commercial Equivalent of 
TS-587/U. 

Frequency range includes 
FM and TV Bands. 


Le 


375mc to 1000mc 


Commercial Equivalent of 
AN/URM-17. 

Frequency range includes 
Citizens Band and UHF 
color TV Band. 


These instruments comply with test equipment requirements 

of such radio interference specifications as MIL-I-6181, 
MIL-1-16910, PRO-MIL-STD-225, ASA C63.2, 16E4, AN-I-24a, 
AN-I-42, AN-I-27a, MIL-I-6722 and others. 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-B Santa Monica Boulevard, Hollywood 38, California 


(Continued from page 50A) 


pull. The company plans to make the | 
new connectors standard within a few 
months on all its pole-type distribution © 
transformers. 


Cathode-Ray Tube. Larger display, 
higher sensitivity, and closer tolerances 
are the features of the new Type 72RA, 
2-gun cathode-ray tube just announced by — 
the Electronic Tube Corporation, 1200 — 
East Mermaid Lane, -Philadelphia 18, 
Pa. Similar in many respects to the 
company’s widely used 5S tube of RTMA 
type, the new 7-inch tube is designed for 
use in dual-channel oscilloscopes having 
high sensitivity. In such applications, 
two traces may be presented simultaneously 
on the tube face for fast, accurate com- 
parative studies of independent phenom- 
ena. Electrostatic focus and deflection 
as well as adequate shielding against cross 
talk are used for both electron guns. The 
72RA tube employs a_post-accelerator 
intensifying electrode and has all deflection 
plate connections brought out through 
the tube neck to minimize interelectrode 
capacitance. The tube normally is coated 
with P7 phosphor, but all other standard 
phosphors can be supplied on request. 
Complete specifications on the 72RA 
cathode-ray tube and other standard and 
special-purpose multigun tubes are avail- 
able on letterhead request to the manu- 
facturer. 


Transistor Device. Development of what 
is believed the first “‘grid-dip”’ oscillator 
using a transistor and covering the five 
major amateur radio bands has been 
reported by the Tube Department of the 
RCA Victor Division, Radio Corporation 
of America. The experimental electronic 
test instrument is built around a single 
RCA-2N33 point-contact transistor and is 
powered by a miniature 221/»-volt hearing- 
aid battery. This transistorized device 
is compact, lightweight, and portable, 
and is used to determine the resonant fre- 
quencies or wavelengths of tuned circuits. 
The instrument’s power consumption is 
only 25 milliwatts. 


Waveguide Attenuator. A new kind of 
waveguide attenuator that gives direct 
and precise readings from 0 to 5@ decibels 
has been developed by the Hewlett- 
Packard Company. The instrument, 
Model X382A, provides highly accurate 
decibel readings that are completely 
independent of frequency. Phase shift is 
independent of attenuation setting and 
accuracy is either +2 per cent of decibel 
reading. The attenuator is directly set 
and read and requires no interpolation or 
charts. Design of the compact instrument 
is unique in that the attenuation depends 
on the angular position of the attenuating 
film rather than its specific resistivity. 
Model X382A employs three resistive 
films, two mounted in line within each 
waveguide extension, and a third film 
rotatable: axially in the center section. 
With all three films aligned in the same 
plane, there is no attenuation. Rotating 
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: a ag FU LL Profit Story 


Real proof of qual- 
ity comes only from a point-by-point com- 
parison when you look inside a voltage 
regulator. Inside an Allis-Chalmers distri- 
bution regulator you'll find the reasons 
why you get + 1 volt accuracy and 20% 
range of regulation over years and years 
of relatively trouble-free operation. 


Unit con- 
struction — an exclusive feature of A-C 
%%7o step voltage regulators — is the rea- 
son why you get highest quality workman- 
ship. Transformer, mechanism, control, 
cover and bushings are built as an integral 
unit. As a result, a// connections can be 
made before tanking. And inspection can 
be accurate and thorough — thanks to such 
easy accessibility. 


Only from Allis-Chalmers do you get 
field experience that proves accuracy 
and reliability. A-C distribution regu- 
lators have been turning in profitable 
field records since 1944 — and they 
are based on a total of 20 years of %% 
step regulator experience. It will pay 
you to get all the facts. Call the A-C 
district office nearest you or write Allis- 


Chalmers, Milwaukee 1, Wisconsin. RATINGS 7620 Volts—15, 50, 100 amp 
A-4104 5000 Volts—50, 100 amp 


AVAILABLE § 2500 voits—100, 200 amp 


ALLIS-CHALMERS 


Originators of 34% Step Regulation 


4 
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Capacities from 
1to 3000 KVA 


¢ DISTRIBUTION 

e GENERAL PURPOSE 
e UNIT SUBSTATION 
e PHASE CHANGING 

e ELECTRIC FURNACE 
e RECTIFIER 

e WELDING 

¢ MOTOR STARTING 

e SPECIAL 


Representatives ' 
in J 
Principal Cities 


ONE OF THE WORLD’S LARGEST MANUFACTURERS OF DRY TYPE TRANSFORMERS EXCLUSIVELY 


038A 


World’s Newest and 7 
Largest Helicopter 
Plant Selects... 


ee 


Bank of 12 Transformers 
Total Capacity 4000 KVA 
Electrical Contractor: 
RIGGS DISTLER & CO., INC. 

Philadelphia, Pa. 


Piasecki Helicopter Corporation, makers of 


two of Uncle Sam’s most important heli- 
copters—the 14-passenger Air Force Work 
Horse, and the 6-seat Navy HUP—has in- 
stalled Marcus dry type Transformers to do 
the vital power job in their big new plant 
at Morton, Pa. 


They were selected because every detail of 
the Marcus dry type transformer is engi- 
neered for long life...and continuous, 
trouble-free performance. Latest contribu- 
tion pioneered by Marcus for greater trans- 
former durability is Hi-Heat, Hi-Dielectric 
Magnet Wire, insulated with DuPont's 
newest miracle polyester film “Mylar,” 
combined with Johns-Manville “Quinterra” 
to reach insulation levels at least 10 times 
present industry standards. 


TRANSFORMER (CO., inc. 
HILLSIDE 5, NEW JERSEY 
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the center film with the front panel knob | 
increases attenuation proportionally to 
the cosine squared of the angle of rotation. _ 


Model X382A is now offered only for 


X-band use at frequencies from 8,200 to | 


12,400 megacycles. Calibrated range is 
1 to 50 decibels, voltage standing wave 
ratio is less than 1.15 throughout range, 
and zero setting attenuation is less than 
1 decibel. Power may be fed to either 
end. 


Capacitors. Thirty-nine new values in 
fixed composition capacitors, Type GA 
capacitors, have been added to the types 
made by the Electronic Components 
Division, Stackpole Carbon Company, 
St. Marys, Pa. The complete range now 
includes 46 RTMA preferred values from 
0.10 magnetomotive force to 10.0 magneto- 
motive forces, in standard tolerances of 
5, 10, and 20 per cent. The many new 


values are designed to meet the growing — 


need for inexpensive low-value fixed- 
composition capacitors for communications 
and ultrahigh-frequency television ap- 
plications. Rated for a working voltage 
of 500 volts direct current, Stackpole GA 
capacitors are molded from titanium 
dioxide or other high-dielectric-constant 
body material to provide insulation re- 
sistance in excess of 1,000 megohms. 
Temperature coefficient is less than +2 
per cent of 20 degrees centigrade value 
from —55 to +85 degrees centigrade. 
Complete specifications of all Stackpole 
GA capacitors will be sent on letterhead 
request to the manufacturer. 


TRADE LITERATURE 


ElectroniK Controllers. Catalogue 7530, 
‘Electronik Controllers,” contains 56 
pages describing all types of ElectroniK 
control instruments which are used to 
measure and control a multiplicity of 
process variables. Included are detailed 
specification and control action descrip- 
tions and ratings for both electric and 
pneumatic controllers. The literature also 
presents engineering data on the Electr-O- 
Line and Electr-O-Pulse electric control 
relays. The catalogue is available from 
Minneapolis-Honeywell Regulator Com- 
pany, Brown Instruments Division, Station 
64, Philadelphia 44, Pa. 


Microwave Radio for Pipe Lines. Ap- 
plication of the new 2,000-megacycle 
microwave radio equipment to the pipe- 
line industry is described in a new booklet 
available from the Westinghouse Electric 
Corporation. Features of the type FR 
microwave radio and type FJ multiplexing 
equipment and their importance to the 
pipe-line industry are discussed. Points 
covered include frequency division multi- 
plexing, crystal frequency control, stand-by 
equipment, maintenance features, and 


many others. For a copy of this booklet, 
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| BIDDLE 


Vustrament Wewes 


NEW HIGH VOLTAGE BRIDGE 


j Murray Loop Type for Use With 
4 Biddle Impulse Cable Fault 


Locating Transmitters 


‘This new bridge is a high quality, compact, 
well-designed device to be used for localiz- 
‘ing faults on power cables—particularly of 
the submarine and buried types. It is also 
useful in the case of duct line construction 
where water-filled manholes, ice, snow and 
‘traffic retard the location of faults by the 
impulse tracer method. 


The entire bridge assembly is mounted in a 
metal case, 17’ by 17” by 16” high. The 
galvanometer and counter are observed 
through a clear plastic window in the top of 
the metal case. An opening in the side of 
the case gives access to the input and output 
terminals. The entire assembly weighs about 


60 pounds. Write for BULLETIN 65-EE. 


ACCESSORY PICKUP LOOP 


for use with Biddle Impulse 
Cable Fault Locator 


In locating faults 
on buried cables 
there are cases 
where records of 
the exact location 
of the cable itself 
are questionable, 
and the problem 
becomes one of 
tracing the cable 
as well as locating 
the fault. 

A pickup loop 
has heen devel- 
oped, as shown in 
the accompanying 
photograph, which 
is not only con- 
venient to use in 
following buried 
installations, butis 
critical of any 
change in direction 
of the cable. It 
can also be used 
to estimate the 
depth of a cable 
Be _ i by placing it on 
both sides of the cable run and noting 
the degree of tilt required to obtain a maxi- 
mum signal. For complete description, write 


e ELECTRICAL TESTING 
eSPEED MEASURING 


Although designed primarily for use 
on lead covered cable installed in 
ducts, Biddle Cable Fault Locators are 
also used on aerial and buried cable. 
The new Model 4 Transmitter has a 
maximum output of 15 kv d-c and a 
discharge capacitance of 2 muf. 

The Model 4 Transmitter requires 
a source of supply of about 600 va 
at 115 volts a-c and weighs about 150 
lbs. complete with all test leads. Unit 
can be carried in any ordinary pas- 
senger car. It may be used as a source 
of d-c voltage for proof testing of cable 
and other insulation, a very valuable 
feature both at installation and after 
alterations or repairs. It provides a 
d-c over-voltage test facility that is 


particularly suited to cables and other 
electrical apparatus in the lower volt- 
age classes. It has a maximum proof 
testing current capacity of 15 milli- 
amperes at about .7 megohms and 
about 50 milliamperes at short circuit. 

The Model 4 Transmitter is a 
strongly built unit equipped with the 
highest quality components available, 
and designed for hard service. The 
structural parts are a combination of 
steel and aluminum with the exterior 
finished in grey enamel hammer- 
tone finish. 

For complete information on Biddle 
Cable Fault Locator equipment, write 
for our new BULLETIN 65-EE. 


6-935 


JAMES G. BIDDLE CO. 


INSTRUMENTS 
INSTRUMENTS 


1316 ARCH STREET 
PHILADELPHIA 7, PA. 


for BULLETIN 65-EE. ° LABORATORY & SCIENTIFIC EQUIPMENT 


SS 
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RKH 


HERMETIC SEALED Type RKH Plugs and 
KH Receptacles mate with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 
finish are likewise similar. Various 
types of flange or hex-bulkhead styles 
may be made to order. 

Refer to KH-1 Section in K Bulletin. 


SUB-MINIATURE receptacles of the new 
Cannon “U” Series are used on minia- 
ture switches, relays, transformers, 
amplifiers, and other sealed compo- 
nents, requiring a true hermetic seal or 
a connector of sub-miniature size with 
performance superiority. 

“U” plugs have a steel shell and 
“SILCAN*” insulator, cable relief and 
moisture resistant sleeve. 

Bayonet-type locking means pre- 
vents vibration failure. Rated 1700v. 
d.c.; 5a. Available in 3, 6, and 12 con- 
tact arrangements with one plug style 
and two receptacles. 

*Cannon Electric’s special silicone resilient 
material. 
Refer to U-2 Bulletin 


Lo 
CANNO 
ELEC 


TRI 


for hermetic sealed 
applications 


GS02 


GS06 


GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receptacles (GS02) pio- 
neered this field and are top quality 
fittings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iridite; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 
minals. 

Built to resist thermal shock, 
—300°F. to +600°F., surpassing MIL 
Spec. GS02 Types will withstand oper- 
ation temperatures 400°F. to 600°F., 
and pressures as high as 200 to 900 
psi; specials to 7500 psi. GS Types 
approximate AN voltage and current 
ratings. Wide range of AN layouts 
available. 

See GS-3 section in AN-8 Bulletin 
for details. 


COMING: TYPE “DH” HERMETIC SEALED 
CONNECTORS SIMILAR TO PRESENT 
DA-15P ; 


N 
(5 


ECTRIC 


Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept.H-117 P.O. Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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B-5851, write Westinghouse Electric Cc 
poration, Box 2099, Pittsburgh 30, Pa. 


Tubular and Flat Power Wire-Wour 
Resistors. Comprehensive data on ai 
justable features, brackets, characteristic 
coating, dimensions, derating insulatic 
specifications, tolerances, and windings — 
tubular and flat power wire-wound nr 
sistors are given in this 12-page bulleti 
Bulletin C-7 is available from Inte 
national Resistance Company, 401 Nor! 
Broad Street, Philadelphia, Pa. 


Capacitors and Pulse-Forming Network 
A brochure devoted to capacitors and puls 
forming networks has been published by Ai 
craft-Marine Products, Inc., Harrisburg, P 
This 28-page book provides design and te 
data and gives information on all importa: 
features of these components. Particul! 
attention is given to a new synthetic c 
electric whose unique characteristics mal 
it possible to effect tremendous reductio: 
in size and weight in capacitors and p 
forming networks. The book is illustrate 
with reproductions of actual test chart 
Requests for copies should be addressed | 
Aircraft-Marine Products, Inc., 2100 Pa: 
ton Street, Harrisburg, Pa. 


Electrodes. Air Reduction Sales Cor 
pany has announced the availability of 
50-page pocket guide to Airco electrode 
Over 30 different electrodes—stainles 
mild, and high-tensile steels, cast iro: 
nonferrous, low-hydrogen, and hardfa 
ing—are described as to chemical analysi 
procedure for welding, and applicatio: 
Other sections in the booklet incluc 
mechanical properties, testing of electrode 
and specifications. A copy of this illu 
trated guide can be obtained by writir 
Air Reduction Sales Company, 60 Ea 
42d Street, New York 17, N. Y. 


Manual on Demand Meters. A 4: 
page manual on demand metering h: 
been announced as available from tt 
General Electric Company, Schenectac 
5, N. Y. The illustrated publicatio: 
GET-2327, describes in detail the theor 
economics, operation, and application 

demand meters. It provides an excelle 
summary of the principles and probler 
of demand metering; a reference f 
helping in specific demand-measuriz 
application; and a textbook for studen 
and trainees. Rather than emphasi: 
the details of meter construction, install 
tion, or maintenance, the manual serv 
as a centralized source of basic informatio 


Guide to Parts and Picture Tubes. 

32-page guide of original television pat 
and picture tubes for replacement 

Du Mont television receivers has be 
published by the replacement sales d 
partment, Allen B. Du Mont Laboratori 
Inc., and is now available to serviceme 
The guide, cross-indexed three ways { 
easy reference, also includes electric 
values of the components. The replac 
ment catalogue can be obtained by servic 
men from their Du Mont parts jobbers. 


Avucust 19. 


